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EXECUTIVE SUMMARY

In the course of Integrated Systems Analysts, Inc.'s (IéA's), support for the
Corrosion-Control (CC) Program under the direction »f Commander, Naval
Surface Force, U.S. Pacific Fleet (COMNAVSURFPAC), Code N4lI, this interim
technical information report is provided to discuss the current status of the work
in progress for Shore Intermediate Maintenance Activity, %an Francisco

(SIMA(SF)), with respect to Delivery Order No. 0008. The scope of this Delivery
Order included the following:

0

Provide engineering support for Industrial Plant Equipment (IPE)
review for CC production shop at SIMA(SF) and ~make
recommendations for improvements.

Provide engineering, technical support ~nd training for production CC
shop facilities at SIMA(SF) in accordance with plans established
during the development and operation of the SIMA Sun Diego
(SIMA(SD)) Pilot CC Shop. '

Provide technical support to analyze and evaluate the CC Training
Program developed for-the production CC Shop Program and analyze
and evaluate CC Technician certification processes.

Provide engineering and téchnical support at SIMA(SF) to establish
and operate a production CC shop to ensure that the development and
operation complies with plans established during the development and
operation of the SIMA(SD) Pilot CC Shop.

Provide continuing engineering anc technical support to the SIMA(SF)
CC Shop to evaluate ship-to=shop work-package implementation, shop
production efficiencies and work complete documentation.

. R A

Thie SIMA(SF) CC Shop is scheduled for beneficial occupancy by the middle
of Fiscal Year 1989. The SIMA(SF) facility that will house the CC Shop is
currently under construction, with the initial piles having been driven.

The work performed under this. Delivery Order during the period of 22 April
1987 through 30 September 1987 is summarized in the following paragraphs.

o

Industrial Plant Equipment Review - Recommendations for IPE design
have been provided based upon ISA's experience at the established CC
Shops. This report cites particular equipment that should be modified
or added to the present equipment lists given in the Military
Construetion (MCON) P-606 Development Plan. The equipment that
is discussed include: metallizing systems, powder-spray booth, curing
oven, electrostatic powder-spray systems, vapor degreaser, caustic
dip tank ar.J quality assurance equipment.




0 Training Support - Since the SINMA(SF) CC Shop is scheruled for
heneficial occupancy in Fiscal Year 1983, training has not been
conducted to date. Currently, two training courses have been
developed and will be validated at SIMA(PH) in Fiscal Year 1988.
These courses and materials must be provided for SIMA(SF) CC Shop
personnel and Ship's Force personnel as discussed herein.

o) Engineering and Technical Support for CC Shop Establishment - A
preliminary list of CC Shop consumables was developed and is
provided. ISA will perform further analysis during the year prior to
CC Shop operation in order to review and revise this list based upon
refined production requirements and changes in local sources and
standard Navy stock system supplies.

Preliminary process instructions for wire-sprayed aluminum and
powder coating were developed and are also provided. ISA will
review and revise these process instructions accordingly to ensure
compliance with NAVSEA policy at the time of shop initial operation.

0 Work Package Implementation and Documentation - A Ship Class
Master Job Catalog for CC work is currently being developed and
evaluated as a method of CC Work Package definition and
implementation, CC Work Package Guides are being developed for
ships homeported at San Diego and Pearl Harbor which define CC
work package candidate work and procedures to implement and
Jocument CC work. ISA will prepare CC Work Package Guides for
all ships to be homeported at San Francisco as they are designated.

This report contains recommendations for: IPE, IPE PMS, shop manning,
training requirements, consumables, process instructions and CC Shop Work
Package Implementation and Documentation. The recommended CC Shop
consumables are listed in Appendix A. Draft process instructions for the
application of wire-sprayed aluminum and powder coatings are provided in
Appendices B and C, respectively.
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1.0 GENERAL

The Commander, Naval Surface ‘oree, L.S. Paeific Flect
CCONMINAVSURFPAC) has a continuing program to reduce nonproductive Ship's
Foree 'S’ iador and redirecting S/F labor to readiness training anc to enhanced

ecuomenysystem maintenance.  Shipboard corrosion has historically been &
a0 source of repetitive maintenance, repetitive in the sense that the paint
and oreservations have a  short service life  which results in  freguent

1.1 BACKGROUND

In 1983, & Senior Navy Steering Board proposed that Type Commanders and
treir Shore Intermediate Maintenance Activities (SIMAs) identify requirements
i Zevelop the capability to deliver a fuil spectrum of corrosion-control {CC)

es. The objective o1 the SIMA CC Shops would be to:

Reduce the excessive S’F manhours spent on corrosion prevention and
control. '

v Extend the service life of shipboard components, spaces and
structures by reducing marine corrosion.

> Reduce or eliminate material, labor and schedule costs involved in
the repair or replacement due to corrosion.

. Tre majority of SIMAs currently do not have the manning, equipment,
industral prucesses or Shop organization to provide all of the CC services as
delined Dy Naval Sea Systems Command (NAVSEA), however, some SIMAs do
have =2 capability to provide limited CC work that meets the operational and
tectnical requirements of COMNAVSURFPAC and/or NAVSEA.,

Accordingly, COMNAVSURFPAC initiated a program to procure, install,
train and operate production CC Shops at the COMNAVSURFPAC SIMAs. To
date. CC Shops have been established at SIMA Pearl Harbor (PH) and SIMA San
Diezo {SD), and will be established at SIMAs Long Beach (LB), San Francisco (SF)
anc Puget Sound (PS).

1.2 SCOPE OF WORK

This report shall summarize the progress and support provided and provide
recommendations. The technical support as stated within the Delivery Order
~as to include the following:

s} Provide engineering support for Industrial Plant Equipment (IPE)
review for CC production Shop at SIMA(SF) and make
recomm endations for improvements.

Provide engineering, technical support and training for production CC
shop facilities at SIMA(SF) in accordance with plans established
during the development and operation of the SIMA(SD) Pilot CC Shop.

O
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) Provide technical support to analyze and evaluate the CC Training
Program developed for the production CC Shop program and analyze
and evaluate CC technician certification processes.

0 Provide engineering and technical suppcit at SIMAWSF) to estadblish
and operate a production CC Shop to ensure that the development
and operation complies with plans established during the development
and operation of the SIMA(SD) Pilot CC Shop.

B Provide continuing engineering and technical support to the SIMA(SF)
CC Shop to evaluate ship-to-shop work-package implementation, shop
production efficiencies and work-completed documentation.

2.0 SIMA(SF) CC SHOP
2.1 GENERAL

The San Francisco Bay area is the home of four U.S., Naval facilities where
surface ships will be homeported or serviced. These facilities are Alameda
Naval Air Station, Concord Naval Weapons Station, OQakland Naval Supply Depot,
and SIMA(SF) at Hunter's Point. There are currently 16 surface ships stationed
in the Bay area, plus two aircraft carriers. By Fiscal Year 1994, the port loading
is expected to include 32 surface ships, including two aircraft carriers.

Construction began this fiscal year at Hunter's Point towards the
installation of a new SIMA facility under Military Construction (MCON) Project
P-606. This new facility will house the only full-production SIMA CC Shop in the
entire Bay area. Beneficial occupancy is scheduled by the middie of Fiscal Year
1989, Limited CC services are currently available for steam valves at the Valve
Repair Barge of SIMA(SF) at Hunter's Point (reported on earlier in Ref. (a)).
Currently, the construction of the entire SIMA facility, including the CC Shop, is
in the initial stages. To date, the site has been cleared and piles have been
driven.

The CC Shop at SIMA(SF) will consist of 3,684 square feet of enclosed floor
space on the east end of the new SIMA building constructed under MCON P-606.
The Shop is currently planned to contain areas for:

Receiving

Degreasing

Sandblasting

Wire-Spray Aluminum (WSA) Application
Paint Spraying

O Q0 O O O

The most recent MCON P-606 Development Plan, dated 3 April 1987 (Ref.
(b)), does not explicitly mention a powder-coating capability, however, there are
provisions for a dry-filter powder-spray booth and an oven. The inadequacies of
the listed spray booth and oven will be described later.

L - —



The CC Snop 135 to provide ship-to-shop and shop-to-shop U services,
Primarily these services will consist of WSA (for high- and low-temyerature:
1pplications’, paint (for topecoating WSA), powder coatings wnd . mproved
Tusteners in the form of installation kits. The Shop shall also proviie technes)
assiztance for all of the designated 15 NAVSEA CC Systems.

2.2 CC-SHOP LAYOUT

Tne CU-Shop layout, based on the 1007s~design drawings, s presented 1o
2-1. Several recommendations are made later in this report regarding =«
cnange n the curing oven and the addition of a caustic dip tank. In addition, the
arrangement of the oven and spray booth for powder coating should be expanded.
Powder-coated components should have a direct route between oven and sprav
b5rotn 1o minimize any cooling of the components during product transfers that
veeur wlaring the process. A recommended CC-Shop layout isicorporating these
changes in equipment and arrangement is given in Figure 2-2,

--
Firur
rigdl

(3]

2.3 UTILITIES

Tne Shop space will be provided with the necessary utilities for proper and
>aie eguipment operation. Convenience duplex receptacles rated at 120V will be
available throughout the area. In addition, disconnect boxes will be provided for
120V, l-phase, 60Hz; 208V, 3-phase, 60Hz; and 480V, 3-phase, 60Hz electrical
cower. The recommended CC-Shop Industrial Plant Equipment (IPE) will require
approximately 600A at 480V. lllumination is to be provided at an average level
38 75 lootcandles. Heating and ventilation and fume exhaust systems for the
over, paint spray booth, metal-spray booth, blast cabinets and vapor degreaser
~il. De provided. Dry, oil-free, {iltered air is to be supplied at 120 psig to the
paint spray booth, metal-spray equipment, blast cabinets and vapor degreaser.
Piumoing connections and sanitary drain connections will be required for the
pairt and metal-spray booths and emergency shower or eyewash stations.

2.4 EQUIPMENT

Equipment being procured under the MCON P-606 consists of both IPE and
minor expense equipment. The MCON-funded equipment is not enough to permit
the ZC Shop to operate. Several types of additional IPE and minor expense
items will need to be procured. Some of the 2 items reguire modifications and
4re discussed in the subsections that follow.

2.4.1 Industrial Plant Equipment (IPE)

IPE which is being procured through the MCON funding consists of
{ive generic items:

o} Jib Crane, floor-mounted, one ton
o) Blast Cabinets, walk-in (quantity of two)
0 Booth, dry-filter, powder-spray

(Text continues on page 6)
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) Booth, waterwash, metal-spray
o) Booth, paint-spray

2.4.1.1 Metallizing Systems

The list of MCON-funded IPE could be improved b5y
inelucing a minimum of two flame-spray metallizing systems (flame-spray guns,
~vire-Teed reels, gas-control manifolds and accessories). It is unclear whether
he two systems currently in use at the Valve Barge will be transferred to the
SINAISF) CC Shop, or if the Valve Barge will remain a separate maintenance
entity. In any case, the CC Shop will require the presence of at least two
metallizing systems in order to apply wire-sprayed aluminum (one system in
service with the other as back-up).

2.4.1.2 Powder-Spray Booth

The current powder-spray booth procurement
specification does not incorporate any of the lessons learned during the Pilot
Powder Coating Station Service Test (Ref. (c)) conducted between July 1985-
February 1386, The present specification calls for a basic dry-filter spray booth.
Tris type of booth slowly becomes clogged with over-spray between filter
replacements and requires extreme attention from the operators in assuring the
{ilter cells are replaced at the proper time. There is no definite time schedule
{or replacing filter cells because it is dependent upon use. The only indication
tor {iter replacement is to regularly measure the booth air velocity or have an
air pienum-pressure gage which is connected to an alarm to signal inadequate
{low. Tre common dry-filter paint arrestor booths will keep exhaust air grain-
oading levels below the ceiling limits, but can permit enough powder to be
expeliad 1o De a nuisance which is a violation of most air pollution laws.

—

It is strongly recommended that the Navy install the same
type of booth utilized in the SIMA(SD) Pilot Powder Coating Station Service
Test. This booth had a set of cyclicly-cleaned primary filter cartridges and a set
of final absolute filters. The dry-filter cartridge booth with cyclic air
vacxilushing performed with no pollution, safety or maintenance problems.
Booths can be designed with either timed purges or plenum-pressure signaled
purges. The final absolute filters remove enough powder from the final exhaust
air that the booth may be exhausted into the workspace. This saves in ductwork,
building heating costs and nuisance pollution problems. A letter recommending
the installation of this type of booth at SIMA CC Shops was forwarded to
NAVSEA 93F23 in August of 1987 (Ref. (d)).

2.4.1.3 Degreaser, Curing Oven and Caustic Dip Tank

Two pieces of IPE that are shown in the SIMA(SF) design
drawings (Ref. (e)) and Development Plan (Ref. (b)) are not funded under the
WMICON P-606 contract and must be funded under another procurement by
NAVSEA 93F. These items are:

o] Degreaser, vapor
o Oven, drying




Based on experience (rom SIMASD) ond SIVMAPH), it s
antizipated that the cooling water system of the degreaser will be a problem.
The vapor degreaser provided to SINIA(SD) under the Naval Regional Contracting
Tenter INRCC)Y Washington Solicitation No. N66156-86~C-65084 is designed with
n open cooling-water system. The cooling water is utilized to remove heat
rom the condenser for the uegreaser. The cooling water requirement is 7-11
Zo. The cooling-water outlet temperature is between 95°F and 1209F, This
same type of degreaser will probably be provided to SIMA(SF). References (f),
s and (h) prohibit open cooling-water systems on equipment at shore-based
activities. Converting the open cosling system to a closed cooling system would
nvolve the installation of a cooling unit that will cool the water to 509F and
*2turn the water to the vapor degreaser. A recommended cooling unit is an air-
200.2C condenser refrigerant-type water chiller of 20-ton coolant capacity. This
nTormation was provided to NAVSEA 93F through References (i) and (j). The
chilier would cost approximately $18,000.

w

The oven specified (Grieve Corporation, Model 333) will
ot oe of any significant benefit to the Shop. Its interior dimensions,
"x38"x36", are too small for many ship components. The fact that it is listed
& drying oven indicates that it was sought for paint drying and not for curing
powder. Powder coating shows much promise in being a replacement for painting
3n components which can be removec from a ship (Ref. (c)). There is not enough
shop floor space for both ovens. Even though the floor space for paint drying is
Lmited, the small drying oven should be deleted. Typical components which
receive WSA and paint could not fit in the three-cubie-foot interior, such as
~atertight doors and portable stanchions.

)

o
[773rET

It is strongly recommended that a larger oven be procured
an< .nstalled at SIMA(SF). The oven that has been recently installed at
SIMA'PH) is of correct interior dimensions (7'H x 8'W x 12'D). This oven is large
enough for common powder-coated components such as fog applicators and
stowage lockers. It is a special walk-in oven manufactured by the Grieve
Corporation for the U.S. Government, purchased under Contract N00600-86-C-
1519. This is the type of oven required for the SIMA(SF) CC Shop. A fume-
exhaust system will not be required for powder coating, but will be necessary if
the oven is to be used for degreasing porous castings. The improperly specified

sven costs approximately $2,220. The correct oven will cost approximately
$35,000,

An item that is not currently included for installation in
tne SIMA(SF) CC Shop is a caustic dip tank. This piece of IPE would play a
crucia: role in improving Shop throughput when processing ship components that
nave partially degraded zinc or aluminum coatings. 0ld, deteriorated aluminum
or zinc coatings, applied by thermal spray or hot dip, are difficult to remove by
abrasive blasting. Caustic solutions are extremely efficient at removing these
damaged coatings. If no caustic dip tank in the SIMA facility has a schedule
opermitting use by the CC Shop, then a tank should be procured. An agitated tank
similar to RAMCO Model CM72 (69"x36"x27" workspace) could handle four
w~atertight doors simultaneously. This tank would cost approximately $18,000.




2.4.2 Minor Expense Equipment

Numerous small pieces of equipment are currently listed as minor
svoense items. These can be grouped in the categories of:

0 Cleaning Gun, solvent-type

0 Fire Extinguishers, Halon-type
0 Paint Spray Hoods, canvas

0 Workbenches

o Cabinets

o Shelving

0 Drum Cradles

0 Pallet Racks

0 Paint Mixer

0 Paint Spray Guns, air-pressure type
o] Paint Spray Guns, airless

o) Air Purifiers

o} Spray Gun Accessories

o Turntable

o Stool

o} Hydraulic Cranes

o Eyewash Station, emergency

The emergency eyewash stations are funded under MCON P-606 and
are deing installed throughout the SIMA(SF) facility. All other minor expense
equipment will be provided through another procurement by NAVSEA 93F.

Items which are noticeably absent from the list are electrostatic
powder-spray systems and quality-assurance equipment.

2.4.2.1 Electrostatic Powder-Spray System

The Nordson D-1 and the Randsburg-Gema, Type 701, are
good powder application systems and should be procured for the SIMA(SF) CC
Shop. The Nordson system proved its advantages for large surfaces and the




Sema system had advantages for more complex geometries (Ref. (2)). Al a
monimum, two systems should be procured. Two of the same systems may be
Seneficial for maintenance ~easons, however both systems were {ound to be
extremely durable and required very little maintenance. Two different systems
2ould better handle the wide range of components and therefore it is
recommendad that one Nordson D-1 and one Randsburg-Gema Type 701 system
2¢ orocured for the SIMA(SF) CC Shop. Although unlikely, sufficient spare parts
{or each should be maintained to avoid any possible downtime due to breakdown.

2.4.2.2 Quality-Assurance Equipment

Proper quality control of the WSA, painting and powder-
coating processc - require the use of quality-assurance (QA) equipment. This
equipment should include:

o} Two Diai sicrometers (Fowier MT-52-550-003)

0 Ten Wet Film Thickness Gages (GARDCO 10-80
mils)

o) Two Magnetic Dry Film Thickness Gage (Mikrotest
FM)

c Two Eddy-Current Dry Film Thickness Gage
(NORDSON DFG-E2)

o) One Sling Psychrometer (Taylor 1330-P)
0 One Impact Tester (GARDCO 5510)

) Two Pull-off Magnetic Dry Film Gages (Elcometer
137)

o) One Adhesion Tester (Elcometer 106/4)

0 One U.S. Standard Testing Sieve, 16-mesh
(McMaster-Carr 328K13)

2.4.3 Permit Requirements

The vapor degreaser, caustic dip tank, abrasive blast modules, flame-
spray booth, paint-spray booth, powder-spray booth and curing oven will require
permits to operate from the local air pollution control authority and possibly the
Regional Department of Health. Assistance has been provided to the Bay Area
Air Quality Management District in the form of paint usage rates, coating types
and volatile content. Upon IPE manufacturer designation, ISA will assist with
the application for permits as required through the Western Division Naval
Facilities Engineering Command.




2.5 [IPE PLANNED MAINTENANCE SYSTEM (PMS)

The establishment of a CT Shep at a SIMA requires the installation of IPE
Jnique to the application of CC coatings. Tre uniqueness of this IPE to & CC
Shop presents a maintenance problem to SIMA personnel in that the equipment is
new and unfamiliar to the maintenance personnel. In order to reduce
dannecessary equipment downtime directly related to poor preventive
maintenance and improper equipment operation, a CC-Shop PV\S and Equipment
Operating and Sequencing System (EOSS) should be developed for the equipment
Seing installed at SIMA(SF).

It 1s recommended that the development of CC Shop PMS begin as soon as
the IPE procurements are finalized and manufacturer's technical information
becomes available. ISA is currently developing the P)S and EOSS for SIMA(PH)
and will utilize the validated SIMA(PH) systems as guidelines to develop the
SIMA(SFE) PMS and EOSS.

2.6 CC-SHOP CONSUMABLES

The CC Shop will require the purchase of numerous consumables, including
masking materials, abrasive grit, metal-spraying materials, paints and thinners,
ciothing and safety equipment, powder coatings and fasteners. Appendix A
includes a preliminary list of the consumables required with recommended initial
stock quantities, consumption rates, and national stock numbers or possible open-
purchase sources. The required consumables for the SIMA(SF) CC Shop were
Getermined utilizing projected port loading and data from the SIMA(SD) Pilot CC
Shop Service Test (Ref. (m)). When purchasing items not available in the Navy
Suppiy System, the Supply Department for SIMA(SF) is encouraged to check area
blanxet purchase agreements (BPA) and quaiified product lists (QPLs) from
NAVSEA,

Sample DD1149 Forms are contained within Appendix A to illustrate the
corec. wm~~ner to order fasteners which are not in the Navy Supply System.
Thes. -.zners are made of 316 stainless steel (SS) or ceramically-coated (MIL-
C-817¢ __SAE Grade 2 carbon steel fasteners. Sample procurement
specific ticns for purchasing powder coatings and abrasive grit, utilized by
SIMA(PH), are also provided. These procurement specifications will be
{orwarded to NAVSEA 05M1 for review and approval.

2.7 MANNING
Based on the SIMA(SD) Pilot CC Shop Service Test (Ref. (m)), projected

port loading, recommended IPE and current CC availability policies, the
recommended CC Shop manning for the SIMA(SF) >C Shop is given in Table 2-1.




Table 2-1 Recommended SIMA(SF) CC Shop Manning

FUNCTION QUANTITY
Shop Supervisor 1
Assistant Supervisor 1
QA 1
Supply 1
WSA Production 10
Powder Coating 4

Produection
Installation Kit 2
Total 20

The ten WSA production technicians are involved with all aspects of the
process including degreasing, masking, abrasive blasting, metal spraying and
painting. The four powder-coating production technicians are involved with
degreasing, masking, abrasive blasting and powder application. Any changes in
IPE, port loading or availability policies will require reevaluation of the manning
reguirements.

2.8 TRAINING

2.8.1 CC Shop Technician Training Course

The CC-Shop Technician Training Course Instructor Guide was
developed by ISA and reviewed by NAVSEA, as reported by Reference m. This
course was needed for CC Shop personnel because of their inexperience in the
aspects of marine corrosion, NAVSEA's approved CC methods and processes and
the equipment associated with the application of these CC systems. The
objective of this training program was to enable CC Shop personnel to apply the
CC coatings, to provide CC technical assistance to other SIMA Shops and tended
ships and to become certified in accordance with the standards governing the CC
system application. In addition tc the Instructor Guide of the CC-Shop
Technician Training Course, COMNAVSURFPAC N4l recognized the requirement
that a Student Workbook is required. The Student Workbook will provide the
student with a place to take notes and serve as a ready reference for use after
the course is completed. This Student Workbook has been developed as reported
by Reference 3f and has been incorporated into the CC Shop Technician Training
Course.




The initial CC Shop personnel to receive the CC-Shop Technician
Training Course shall be the SIMA(PH) Technicians in October 1987. The
validation of the CC Shop Technician Training Course shall occur during this
training and a!l changes to the course developed during the SIMA(PH) training
shali e incorporated and published by March 1988, It is recommmended that the
validated CC-Shop Technician Training Course be conducted prior to CC-Shop
operation once the IPE is installed.

COMNAVSURFPAC N4l recognized the requirement that a Student
Workbook i» required in addition to the Instructor Guide of the CC-Shop
Technician Training. The Student Workbook will provide the student with a place
to take notes and serve as a ready reference for use during and after the course
15 completed. The Student Handbook has been developed and has reported by
Reference (p). The validation of the Student Workbook shall occur during the
training of the SIMA(PH) Shop Technicians scheduled for October 1987.

2.8.2 CC Shipboard Training Course

In addition, COMNAVSURFPAC N4l recognized the importance of
training S/F personnel in the use of CC systems, repair of the CC coatings and
proper installation of the coated equipments onboard the ship. The validation of
the shipboard training program shall occur during the first quarter of Fiscal Year
1988 onboard ships homeported in Pearl Harbor and San Diego. The validated
Shipooard Training Course shall be published by March 1988.

2.9 PROCESS INSTRUCTIONS

2.9.1 Draft WSA Process Instruction

As required by paragraph 5.3.1 of Reference (q), a Naval activity
must submit a written procedure to be utilized in the application of WSA at that
activity for approval prior to WSA application. Appendix B contains the Draft
Process Instruction recommended to be utilized by SIMA(SF) for WSA
application. Appendix B has been developed utilizing Reference (d) for the
equipment to be installed at SIMA(SF). It is recommended that Appendix B be
forwarded to NAVSEA 05M for approval prior to WSA production. When DoD-
STD-2138 is revised, ISA will coordinate with NAVSEA 05M1 to develop a revised
process instruction for WSA application at SIMA(SF).

2.9.2 Draft Powder Coating Process Instruction

Although no U.S. Navy or DoD Standard exists for the application of
powder coatings on shipboard components, a draft Powder-Coating Process
Instruction has been developed for the SIMA(SF) CC facility. Appendix C
contains the recommended Draft Process Instruction for powder coating
application at SIMA(SF) developed by ISA. It is recommended that Appendix C
be utilized as the governing document for the application of powder coatings at
SIMA(SF) until further guidance is promulgated by NAVSEA 05M. It is
recommended that ISA coordinate with NAVSEA 05M1 to develop a DoD
standard for the application of powder coatings and revise this process
instruction accordingly.




2.10 CC WORK PACKAGE IMPLEMENTATION AND DOCUMENTATION

ISA is currently developing and analyzing the use of Ship Class Master Job
Catalogs (MJCs) for CC Work Package implementation. CC work is suitable for
a MJC in that (1) equipments are common to ships of a class; (2) most
equipments have quantities exceeding 50; (3) each equipment receives the same
recommendation regarding CC coating and installation kit.

A draft CC MJC has been developed for the AQ 177 Ship Class. This MJC
wiil be utilized by the USS WILLAMETTE (AO 178) in January 1988, and closely
monitored by ISA. Based upon the success of the AO 177 Class MJC, MJCs will
be recommended to be developed for all other ship classes, and should these
ZJCs come into realization, it is recommended that they be utilized at SIMA(PS)
for CC Work Package implementation.

ISA has also been assisting CC availability planning by developing CC Work
Package Guides for Pacific Fleet ships. Each Work Package Guide discusses the
background of the CC program, explains the CC availability procedures, provides
Installation Kit Technical Data Sheets, contains a detailed list of all topside
shipboard components recommended for CC services and provides a method of
documenting CC work completed. Work Package Guides have been developed for
ships serviced in SIMA(SD) and SIMA(PH). It is recommended that Work Package
Guides be developed for ships to be serviced at SIMA(PS) prior to entering into
CC availabilities for CC Work Package planning and documentation.

3.0 SIMA(SF) CC SHOP RECOMMENDATIONS

The recommendations for improving the development of a full-production
CC Shop at SIMA(SF) are summarized here.

3.1 CCSHOP LAYOUT

The recommended CC Shop layout presented in Figure 2-2 should be
considered by NAVSEA 93F for improving the production efficiency of the CC
Shop. The rearrangement of powder-spray booth and curing oven will enable
quicker, less inhibited flow between the two pieces of IPE.

3.2 METALLIZING SYSTEMS

The CC Shop must have a minimum of two metallizing systems (flame-
spray gun, wire feeder, gas controls and accessories), one system for use with the
other as backup (or receiving PMS). METCO 10E or 12E, or MOGAL TJ-5 are
applicable systems.

3.3 POWDER-SPRAY BOOTH

A cartridge-type spray booth with cyclic backflushing and high efficiency
final filters should be procured by NAVSEA 93F and installed at the CC Shop.
This booth will provide safe, low maintenance, pollution-free service more so
than the currently specified booth.




3.4 POWDER-CURING OYEN

The 36"x36"x36" drying oven currently specified should be replaced by a
T'Hx8'Wx12'D powder curing oven. Even though paint drying space is limited in
the SIMVA(SF) Shop, the paint drying oven should be deleted. The 36"x36"x36"
interior would not be able to handle even common components, such as
watertight doors or portable stanchions. The larger interior dimensions will be
required to process the majority of shipboard components, such as fog
applicators and storage lockers.

3.5 VAPOR DEGREASER CLOSED COOLING-WATER SYSTEM

Open cooling-water systems are prohibited at shore-based activities and
therefore a 20-ton cooling capacity chiller should be provided with the vapor
degreaser. This purchase should be coordinated by NAVSEA 93F.

3.6 CAUSTIC DIP TANK

If no other caustic dip tanks can be scheduled for use by the CC Shop, then
one should be installed within the CC Shop. An agitated tank with 69"x36"x27"
interior workspace would be sufficient for the type of components to be cleaned.
A rinsing booth will also be required.

3.7 ELECTROSTATIC POWDER-SPRAY SYSTEMS

Electrostatic Powder-Spray Systeius (gun, hopper and control console) must
Se procured by NAVSEA 93F for the CC Shop to provide powder-coating
services. Two systems, the Nordson D-1 and Ransburg-Gema Type 701 are
recommended.

3.8 QUALITY-ASSURANCE (QA) EQUIPMENT

The CC Shop must acquire several pieces of QA equipment through
NAVSEA 93F in order to maintain the quality of the coatings to be applied. The
shop will require surface profile testing equipment, dry film thickness gages (for
magnetic and nonmagnetic substrates), wet film thickness gages, impact test
meter, adhesion tester and a sling psychrometer.

3.9 [IPE PMS

Upon finalization of [IPE procurements and the availability of
manufacturer's technical information, ISA will develop the necessary IPE PMS
and EOSS for SIMA(SF).

3.10 CC-SHOP CONSUMABLES

The preliminary CC-Shop consumables lists provided in Appendix A. This
consumables list will be updated by ISA after monitoring the operation of the
full-production CC Shops at SIMA(SD) and SIMA(PH) prior to the start-up of the
SIMA(SF) CC Shop.




R

3.11 TRAINING

The CC Shop Technician Training Course must be provided to CC Shop
personnel prior 1o operation in order to comply with current policy governing the
coplication of CC coatings. It is also recommended that the CC Shipboard
Training Course be provided to S/F personnel prior to a ship receiving CC
services from the SIMA(SF) CC Shop.

3.12 PROCESS INSTRUCTIONS

The SIMA(SF) CC Shop should utilize the process instructions developed by
ISA tAppendices B and C) for the application of WSA and powder coatings,
~espactively., ISA will review and revise these documents accordingly to ensure
compliance with NAVSEA guidance. SIMA(SF) should forward the revised
orocess instructions to NAVSEA 05)M1 for approval prior to shop operation.

3.13 CC WORK PACKAGE IMPLEMENTATION AND DOCUMENTATION

Based upon the success of the AO 177 CC MJC, CC portions of ship class
MJCs applicable to SIMA(SF) should be developed. ISA will also develop CC
work Package Guides for all ships designated to be homeported in San Francisco
orior to receiving CC services from the SIMA(SF) CC Shop.
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A.0 SIMA(SF) CC SHOP CONSUMABLES
A.1 GENERAL CONSUMABLES LIST

“onsumadlas necessary for the daily shop processes are listed in Table A-1,
Tois lst includes masking materials, abrasive grit, paint, safety materiais,
powZer and door and hatch fasteners, The initial inventories, monthly
2onsd nption rate and national stock number or potential open purchase sources
e Jrovided in Table A-1,

A.2 SAMPLE REQUISITION FORMS (DD1149) FOR FASTENERS

arge quantities of CRES 316 fasteners and ceramically-coated mild steel
asteners need to be purchased for installation kits provided by the shop. None
37 tnese fasteners are currently available through the Navy Supply System. In
orcer 3 assist the Supply Department, the recommended fastener quantities and
types are provided in the form of 5ample DD1149's.

Fasteners labricated from CRES 316 may be obtained directly from
.enZors, however, ceramic-coated fasteners will require a two-step procedure.
Tirsty, the mild steel fasteners must be procured, and then sent to 8 NAVSEA-
Tusiilied eoating service firm to have the ceramic coating applied.

The DD-1149's for CRES 316 fasteners are given on pages A-3 through A-
s Ld steel fasteners are covered on pages A-31 through A-42 and the
mesL.m=C ceramic coating on pages A-43 through A-19.

A.3 SAMPLE POWDER-COATING PROCUREMENT SPECIFICATION

% sample powder-coating procurement specification is provided on pages
A-%L tmrough A-33. This document was utilized at SIMA(PH) due to no approved
2o standard an existence governing powder coatings for Naval CC applications.

SAMPLE AMENDMENT OF SOLICITATION FOR ABRASIVE GRIT
——-.‘ALUMINUM OXIDE)

Aluminum oxide is required by DoD-STD-2138 (Metal-Sprayed Coatings for
Tormasion Protection Aboard Naval Surface Ships) for anchor-tooth blasting. The
gr.t must meet MIL-A-21380B. The abrasive grit standard does not state the
T3t Deneficial mesh size for the WSA or powder-coating processes, nor does it
requ.~e that it be virgin abrasive. The proper forms for amending the
specilication are given on pages A-54 through A-56. These particular samples
have been utilized in SIMA(PH).
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OCuUre <le Idlicwing amounts of powderad 2pCryY <T0a%Iinis .n
accordante wimh the attached specifications.

Iiilzr Quantisy *Cost +Tozal

Per LDb. Cost

Zaze Grev 1800 ibhs 32.70 $48€60.00

fed 550 lbs 34.85 $2857.390

Wnive 900 1lbs $£3.05 $2745.02

Tellow 250 1lbs $5.95 $1487.59

F.oat 2lack 300 lbs £3.00 $2700.00
{e2r:1ces furnished by:

Znzernazionai raint Powder Coatings

3003 Antoine Drive

HZouston, THA, 77292-4224

L-800-221-8044)

Furnizhed with “he powders should be the foilowing:

1. Mazer:ai Safetv Data Sheets: The corniracting ac::ivity
zhalil 2 provided a maver:al gafety data sheet (MEDS) a the
time ©f rannrac: awaird. The MSDS 15 OSHA-20 and is found :n FED
STD 312 The MSDS shall be inciuded with the shipment of the
mater:.a. covered by this procurement. _

2. Apwiication Instructions: Applicavion and cur:ing
instrustions chall de :included with the shipment =f the mater:a.
ccverec 5y this procurement
Zackaging reguirements:

Ffcwders shall be packaged in heavy duty plastic bags, and
the p.astic bags packed 1n cardboard boxes with cardboard stif-

feners, sufficiently sealed to protect the contents from the
environment. Size of packaging required is 50 lbs. Each packafge
shall be marked wiih the following precautionary marking (or
aquivaient):

00 NOT STQRE AT TEMPERATURES ABOVE 27 *C (50 °*F)°

A 50



TOWDZTRZD ITC MY FRR TING PURPOSES
Descrizaiion: zach color o! powdered e"oxy c2a%ing mater.a. zazl.
be {i1ne powder that 13 sultable for appiicati:on %o abdrasive
Siastec sie22. and aluminum by estadli:zhed commércial gowder
coating meinscs Zach color of powder shall 5e a one-cemzonzn:
compounded mavaria. that reguires no blend:ing, mixing, ar
addivion oI any other compounds =o melt, fuse, and zutgecu.snily
Ture Lo form & coat:ing when applied to a piece of meta. and
sZeazed, The <soating thus Zormed muss De atle <o meet a.i -he
regquirements described herein. Thz manulacturer shall 3pec:ifiy
~he app.:fav:inn procedurs2s, CuUring requirements and L:imisaticons
andé h=ailth andd safety :niormalion necessarv tLc assure opLinmum
zcan.ng pericormance and p=2rsonnel zafesy.
megul.rements .
i

NCTZ: Wnere coated test panels are relerred 0 d2low, -ie Toazing
3ha.. Te applied as follows, unless ctherwise nozed

Tsg Panel Material: Steel test panelis shalil conform to ASTM
4 356-55, ¢nlid rollied sheet (commerc:ial gual:ity), non ccpper- :
bear:ng. matz2 finish (exposed), not orled, with minimum dimen-
51008 of /87 by 87 by 4&°. Aluminum test pans.z 3hall conform -2
ASTY. 3 205-3H, alloy 5086, temper =116, muil {:n.sh with <ne
br:ighs sid2, flat sheetr, with minimum dimensions of /8" bv §°
oy &, and no other special tests or inspect:ions required.

Surface Preparation: Panels shall be solvent washed :1n a
tii mixsure (by volume) of xylene and :1sopropancl, rinszed in
clean scivent, and dried. The entire paneli shail be abrasive
tlasted -0 near white metal (SS2C-SP-!0), with an anchor tooth
profile of 2.0 to 3.0 mils, using any suitable equipment and
abraszve biasting material. After blasting, the panelz shall be

leaned using ciean, dry, oil free compressed air or a vacuum.
COa.;:g Application: Coatings shall be applied to one 3ide

5f <he paneli :n accordance with manufacturer’'s insiructions, ¢ a
cured dry f{:im thickness .of 8-12 miiz.

1. Toxic:ity: The material shall have no adverse effect on human
Rea.:n wh2n used according to provided inszstructions and for 13

:ntended purpose. There szhail bde no .ead. chromaze or cacdmium
cigmantg, nor any other human carcinogenic or suspected human
carcinogen.c compounds., Waste powder and removed coating shal
e norn-toxic and capable of being disposed of in a pubiic
iandfill,

2. F:i:lm Provertieg: The powder coating shall be capable of
at-a:ning a cured dry film thickness of 8-12 mils 1n no more
than *wo coatg., The coating zhall ba zmooth, even anc {ree

n¢ run¥. safs, gireaks, or other imperfections.

3. Adhazion: Frepare 2 z%ee. %ez: pane.s and I aA.udinun terst
Fane.s Tez %t atmordance WLLL LLe prLIecures I sien Don :
ASTM L 333%-32 Tlae tesy 3ha.: 2e Tewrilrmel i Lhree [lral.ons
nn 447h %e2% tanwe. The average grads of Nt tTwe Ve Na3ls il



MUST Te greaver “han 4.54.

a. AZraz.cn Xesistance Frepare 4 steel test Canels., 2:-her
di3¥3 ¢ inches :in -di:ameter or plates 4 i1nches sguare w:sh
rounded corners, with a 1/4° hole centrally iocated on each .
pane. Test :n accordance with the procedures of ASTM D 40560-34<
using a CS-17 abrasive wheel, a 1000 gram load, and a tes: per.s3
0 1000 <cycles. The average welght loss per 1000 cyclez “or =ha
four pan2ls must be less than 50 mililigram

s, Ia.% Nawer and Evérauziic Fluid Immersion Test: Ifrepare son
s:des of 4 si2el test panels and §¢ aluminum test panels, each
w.th dimens.ions of 6° W x 12° L = 1/8° D. immerse ha.! <he
sength ¢f 2 steel and T aluminum paneis in zubstitute ocean
water made .1n accordance wibth ASTM D 1141-36 (without heavy
me%als; Immerse Raif the lengih of <he other 2 zzeel and 2
a.umi:num scanelz in petro.eum tased hydraulic fluid in accordance
wizh MIL-Z-5806Z. 3oth subst:itute ocean wazier and aydraul:iz
£luid shall be maintained at 70°F '+ 5*F., Af~er 72 hours o!
.mmers:on. %“he rtoating shall not have blistered, softened, or
dishbonded 1n any way. Discoun? -any coating defects which oczur
wiethin 127 of the plate edie. ) :

S. $a.- Zoray Resistance: rrepare 2 steel %est paneis ani 2
alum.num ezt panels az descrived at %the beginning of this
spec:fizaz:on. S3Scribe the panels 1n accordance with the prec-
cecures ~¢ ASTM D 1654-79a. Expcse the panelg 0 szalt spray

in accorfance with the procedures of ASTM B 1.17-73 fz20 10C0
hours Zvaiuvate the scribed and unscribed areas accord:ng to

Procedure A, Method 2 (Scraping) of ASTM D 1654-7%9a. The average
of the four panei ratings of the representative mean creepage
from the scribe must be greater than or equal toe 4.5, and n¢
panel. can have a rawing lese than 4. The average of the ifour
panei ra :ngs of the unscribed area mus: be greater than or egua.l
te 9, 1scounting any coat.ng defacts which occur thhxn /72 of

o

the p‘a.e edge.

7. Hardness: Prepare | steel test panel as described at thNe
beginning of this specification. Determine the Scrazich Hardness

at 5 random places on the paunei in accordance with “he proceduras
0f ASTM D 3383-74. The average nof the 5 determinations shal. be

recorded a3 the hardness ancd the hardness must be a minimum c;
24, A

8. 1impacs Rezistance: Prepare 4 3%ee. tesgt panels in accordance
with the dimensions and procedures of this 3zpecification, except
apply <he coating 8 - 10 mils thick. Using a 2.625 1nch :in-

denter, tazt the coating fcr {(mpact resistance in accordande wi-l
the procedures of ASTM D 27904-64. Use a magnifier -0 examine %he
seg% panels. The minimum direct :mpact re3igtance of the all
coLarg 2f sma-ingr lexecant thae fiat black, which zhall bte enem:®
fvpom otz te®, INL. L. D0 T v TRSLTUNIS ANG TR o TLLlmT L TRUEY i
iMpacss T22.5%&nCe Bha.. ®e AU LnTn-zlionds
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Qvercassz 1o % The powder coatini zhall be ablz o
susta.n 2 .. overbake {(wltd respect to time, ROt vemperature)
withous difc:loration or any reduction in periormance properties:
10. Co.cr: Viaw the prepared panels 1n arzificiral daviight
with a iL:28ht source :n accordance with paragraph S.1.1.2 or ASTH
D 1725. The cured coating colors must match the following FZID
STD 5%5 wcolor ¢alps:

Haze Gray FeD-STD-5895-23279

Red FIL-STD-335-2110%

Tallow FTID-STD~S95-235323

Tlat 2iack TED-ST2-565-37038

Whi-e FED-STD-593-2787°F
ol G.2ss3 Prepare 1 3%eel o aiumlnum -e3l pane. a3 dezcrized
a- %he zaginning <:I this speciiication Determine cthe Zloss of
sach ccior cf powder :n accorcance with the procedures of ASTM D
503, us:ng a 60° geomectry. The mean spacuiar Zlos3 ra2ading iov
red, yeilow, whi-e and haze grey snall be a minimum of 40 and a
maximum of 100: and flat dlacx shall Se a minimum of O and a
maximum of 10.
1 Svaif Life: The sheif l:ife-of ihe uncured resin shall nos
»e less than one-year from nhe cdate of manufacsure wihen szcred
1A criginal unopenec containers below 80*F and 30% relasive
Rumidity.




AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT | R o
2 AMESCMENT MEXFEXXMHXKNG 3. EFFECTIVE DAT ;8 REGU SITION/PURC™ASE REG NG LRRCLEZT ‘~-l- [tage ~::-4
A |87 Mar 13 BE3231/7006,654% & 2573
6 SSUED BY —— NOO604 T ATMINISTERED BY (If uther than Jtem 6, cooE

FEGIONAL CCHTRACTING DEFARTMENT

YAVAL SUPRLY ZNTER - i

2CX 300 :

PEARL HARBCR, HAWATI 368635-3300 |
AL

3 NAME AND ADDRESS OF TDONTR

TOR (No.. streetl. county. Stote and ZIP Code) J9A. AMENDMENT OF SOL.C:TATION NO

NQ0604-87-R-0041
X

f9a DATED (SEE ITEM 11)

87 Mar 13
110A. MQDIFICATION OF CONTRACT/ORDER
NO.

‘108. OATED (SEE ITEM 13)

tIcs (FACILITY COCE
11 THIS ITEM ONLY APPLIES TO AMENDMENTS OF SOLICITATIONS

—— —

“r i Ve

=i Tre apove "umDereq sOHCITatiON 1S aMencded as sat forth in Item 14 The hour and date specified for receipt of Otters '._. s extended, i .$ NCt ex
‘e~ Jeq

Ztiecs must acx Towiedge rece:pt Of Mg amendment prior 10 the hour and date spec:fied in the solicitation or as amended. by one of the foliowing methoas

A
a: 3y compieting 1tems 8 and 'S, ana returning 1 O% of the samenament. (b} By acknowiedqing receipt of this amendment on each copy of the créer
s.O™itted. o7 ¢ Bv seDarate .etter Or teiegram wnich inCiUdES a reference to the soicitation ang amendment numpers. FAILURE OF YOUR ACKNOWLZDG-
MENT TZ BE RECE VED AT THE PLACE DESIGNATED FOR THE RECEIPY OF OFFERS PRIOR TQ THE HOUR AND DATE SPECIFIED MAY RESULT
N AEJECTICN SF YCUuR OFFER 1f Dy virtue of this amenament you desice to change an otfter aiready subrnitted, such changes may be mage by teiegram or
errer Drovided each ‘eiegram Or latter makes reference to the solicitation and this amendment. and 13 raceived Drior to the opening hour and date spec:fied

2. ACCOUNT IMNG AND APPROPRIATION DATA (If required)

13. THISITEM APPLIES ONLY TO MODIFICATIONS OF CONTRACTS/ORDERS,
. 'T MODIFIES THE CONTRACT/ORDER NO AS DESCRIBED IN ITEM 14,

y; A S CHANGE CROER 15 ISSUEC PURSUANT. TO: (Specify authonty) THE GRANGES SET FORTH IN ITEM 14 ARE MADE N T HE CON-
Y., TRACT OROER NO INITEM iOA.

8. THE ABOVE NUMBERED CONTRACT/ORDER 1S MOCIFIED TO REFLECT THE ADMINISTRATIVE CHANGES fsuch as changes in paying office
appropriation date. etc.) SET FORTH IN ITEM J4, PURSUANT TO THE AUTHORITY OF FAR 43.103(D).

C. TS SUPPLEMENTAL AGREEMENT IS ENTERED INTO PURSUANT TO AUTHORITY OF:

J.OTHER 'Specify type of modification and suthority)

-

g€ IMPORTANT: Zontractor E] 15 NOt, D 1$ required to sign this document 3angd return copres to the issuing office.
.4, DESCRIPTICN OF AMENOMENT/MQOIFICATION (Organused by UCF section hsadings, inciuding solicitation/contrect subiect matter where feasible )

See Page No. 2

Except as 0r0vidad nerein. 21l terms ana canaditions of tne AoCUMENt referencad in (tem A or 10A, 33 herstofore CNANGeq, remaing uNncnanged and in full force
ang ettect.

194, NAME AND TITLE OF SIGNER (Type or print) [lsA. NAME AND TITLE OF CONTRACTING OFFICER (Type or pnnt)
-
TTB TSNTRACTSE LFFERDA - - LI ST € € € - - TeC ST
| 1 i
o lgv e —— ‘
S gnature of person sulhorized 0 1@} i I S #enrature of Conrracting Clhcer !
NSPM 754001152 6070 - 30108 STANDARD FORM 30 (REv. .2 8))
2AEVIOUS EOQITION UNUSABLE Prescribed by GSA .
caQ af CFR) 93 243 Qe e




‘.catcn rumper of tre confirming notice shatl be
*~e same 35 :re effective date and modificauon
numezer 97 the n%al notce.

For a mog ‘ication converting a termination for
defacit o 3 termination for the convenience of
-ne Government, the effective date shall be the
s3me as tme effactive date of the termination ‘or
default

IS

Ear 3 mocfcaton confirming the contraciing
cfficer’s geerminagtion of the amount due in
settiement of g contract termination, the effec-
e cate snail pDe the same as the effective date of
tne (nitidl gecision.
{Issuec 3v). Insert the name and address of
tme issuing otéice. If applicabie, insert the appropriate
ssutng office zcae in the code block.

tem A

Item 8 {Name and Address of Contractor). For modi-
‘ications 10 3 contract or order, enter the contractor's
mname, address, and code as shown in the original con-
sract or orger, untess changed by this or 3 previous

mod:‘ication.
lrems 9 (Amendment of Solicitation No.—Dated),
ana 'O, ‘Moaification of Contract/Order No —

Datez) Check the appropriate box and in the corres-
20naNg Dianks .nsert the number and date of the
origina scuc:tat:on, contract, or order.

ltem 12 "Accounting and Appropriation Data). When
appropriate, indicate the mpact of the modification
an eac- a‘‘ected accounting ciassification by nserting

s b~

~ra ~t N -

Lo

Uiahdialsal- L FRNler: MRy

~rease

.

@y

e
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TSITLITITS LM 18TTSOTTer 1mET CTUSe INgroare 3R tSeI 37 3rtTr. 37E 310 A8
e Y Corer3zt T CIze Insers the contract tyoe 2V Accourting ciass.f cat or
3ertit.23ton ISCe TTat 3Ccears N the tie ook o° Net gecraase 3
(Mg IoNract Ders Mol tec
NCTE If wrere 3re cnanges 12 myutze 2110 o -
tegem 3 Efizae 2 omzes 2assifications trat zarrot ce glaces -~ ootk (O
rseri an astersk and ne wcrds 'See tirrozt -
‘) For 3 52 £ t3uon amencment, change orler, or sneet”’
azm rsrat e 2tange, e 2ffecuve cate shal ne
Tme S5L€ 2372 C° T2 agTeniment, change order or ig) ttem 13 Check :ne 3poropriate oox
3cmin sitate crange. vyce of moddicanucn, insert rno
Siank the authority under ancr 1=
1 Ror 3 s.co emental agreement, cthe effecrive zarte ssued. Check wnetner or '*ct cone
sTa Ze tme zate agreed T Dy the Contracung tris gocument (See FAR 42 "C0Z )
cars-es
< =z : (ry Item 14 (Descrinticn of Amergmans/fio @ 237 2
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(i) Total contract price unchanged.

{(3) State reason for modification.
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identify the contract items and accounting classi-
ficat.ons.

{5) When the SF 30 is used 1o reflect 3 determination

by the contracting officer of the amount due in
settiement of a contract terminated for the con-
venience of the Government, the entry 'n item 14
of the modification may be Iimited t0 —

{i) A reference to the letter determination, anc
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{6) Include subject matter or short titie of soic.:a-
von/contract where feasible.
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fmendrecc Mo, T0IL of Reguest for Preogpesals No. NOLEZ4-27-2-0041
vl Z I O Pages
.. Fev:ise Sect:on C - Description/Spec:fications (Page of 2% of zrne
sc.ititation as follows:
ce.2te: Clause Cl.l
Insers: Cl.1 ITEM NO. 0001

Aluminum ox:i:de abrasive shall conform -o Military
Specification, Abrasive Materiails, For Blasting,
MIL-2-21380B cated 15 July 1965 with the following

exception:

1. Grade of mesh size shall be 20-26

2. Aluminum oxide abrasive shall not be reclaimed prior
to sale to the Government, rather shall ce virgin

abrasive.

Ordering Data

a) Military Specification, Abrasive Materials, For
Blasting: MIL-A-21380B, 15 July 1965

(b) Type I, Grade - Mesh size 20-26
(¢} 900 bags
(d) 50-lb. capacity, multi-wall paper sacks

(e} Level A
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SCOPE:

REFERENCES:

The scope of this process instruction covers the required equipment,
safety, quality control, personnel training/certification and
application process (method) for applying wire-sprayed aluminum
coatings (NAVSEA Corrosion Control {CC) Systems 1 and 2, for high-
temperature or low-temperature service, respectively). This includes
the application of the reguired paint coatings (NAVSEA CC System
3). Procedures are in accordance with DoD-STD-2138(SH) (Ref. A) to
follow the guideline sct forth in the NAVSEA Ship Class Corrosion
Control Manuals (Ref. B).

A, DoD-STD-2138(SHj, Metal-Sprayed Coating Systems for
Corrosion Protection Aboard Naval Ships, 23 November 1981,

B. NAVSEA Corros:on-Control Manuals for Ship Classes AO-177,
CG-16, DD-963, FF-1052, FFG-7, LHA-1, LPD-4, LPH-2 and
LST-1179.

C. Federal Occupational Safety and Health Administration {OSHA)
Standards and Regulations, 29 CFR 1910) Revisior 11 March
1983.

D. NAVSEA S38086-VD-STM-000/CH-631, Preservation of Ships in
Service (Surface Preparation and Painting), April 1981.

E. National Fire Protectiorn, Association (NFPA) Standard 33, Spray
Application Using Flammable anc Combustible Materials, 1985.

F. CC-Shop Technician Training Curriculum in the SQIP Format,
ISA(WC)-110, April 1986.

o

NAVSEA 0655-AA-JPA-010, Job Performance Aid for Metal
Sprayed Coating Systems.

H. Naval Reserve IMA-7 Training Program, Corrosion Control
Using Wire Sprayed Aluminum.

L. METCQO, Type 10E Flame Spray Gun Instruction Manual.

J. MOGUL, TJ-5 Instruction Manual.
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The “nllowing List Zives the process reguandce, generic eyuipment Zeseription and

SECTION |

EQUIPMENT

EQUIPMENT LIST

nandfacturer for the eguipment assoeciated with the WSA orocess for SIVMA San
ol f=d

-
Ty oo
crancis2o.

PROCESS SEQUENCE

EQUIPMENT DESCRIPTION

Precleaning

Rough-Blasting

Rough-Blasting and
Anchor-Tooth Blasting

Anchor-Tooth Blasting

Anciior-Tooth Blasting

A re-spray

wire-Spray
Wire-Sprey and
Paint-Spray

Paint-Spray

Paint-Spray

Vapor Degreaser

Rough-Blasting Booth
10" x 15" x 137)

Testing Sieve, 16-36 mesh
Anchor-Tooth Blasting Booth
10" x 10" x 207

Dial Micrometer

Waterwash Spray Booth
(8"x6'x 12"

Flame Wire-Spray Gun
Systems (gun, manifold, wire
spool)

Dry Film Thickness Gages

Waterwash Spray Booth
(8" x & x 20"

Paint-Spray Guns




SECTION 11

MATERIAL

2.1 ALUMINUM WIRE

Aluminum wire used for CC Systems 1 and 2 shall conform to the requirements
set forthin MIL-W-68712. The wire shall be coated by the manufacturer with special
iudricants te aid in wire feed and minimize nozzle wear. The lubricants must not foul
the recip.ent surface nor the sprayed aluminum matrix, leading to corrosion or loss of
adhesion. The wire shall be stored and handled carefully and uncoil readily and be free
of benas, xinks or burrs that would prevent its passage through the spray gun.

2.2 GASES

-

Gases usec for thermal spraying aluminum wire shall conform to:

GAS SPECIFICATION
Oxygen BB-0-925
Acetylene BB-A-106

2.3 ABRASIVE BLASTING MEDIA

2.3.1 Rough Blasting

Crushed garnet abrasive blasting media with a standard 16-mesh size shall
be usec (o ciean painted and corroded metallic surfaces.

2.3.2 Anchor-Tooth Blasting

Aluminum oxide abrasive blasting media with a standard 16- 36-mesh size
shall be used to provide anchor-tooth surface profile of 2-3 mils, when measured with
orofiie tape (Testex or equivalent) during final surface preparation of the substrate.

2.3.3 Restrictions

(a)  Abrasive particles shall be clean, dry, sharp and free of rust and
excessive fines.

(b)  Abrasive particles shall not contain any feldspar or other mineral
constituents that tend to break down and remain on the surface. Abrasive particles
that have been used for cleaning contaminated surfaces shall not be used for final
surlace preparation, even if the abrasive has been screened.

(e)  Abrasive blasting pots and hoses must be clean and uncontaminated.
t 15 advisable to "dedicate" blasting pots and hoses to the anchor-tooth blasting
operation.




(d)  Pricr to use, the crushed garnet and aluminum oxide grit shall pass
the {ollowing oil contamination test:

{1)  Fill a clean 5~ounce vial or bottle half full of abrasive particles.

(2} Fill the remainder of the vial or bottle with clean water,

(3)  Cap and shake the vial or bottle.

(4 Inspect water for oil sheen.

(35 1f any oil is observed, the abrasive particles shall not be used.
This test must be repeated for each reuse of anchor-tooth blasting media.

2.4 PROCESS AIR

Air compressors utilized in the abrasive blasting and thermal spray process shall
furnish air which is free of oil and moisture. The air supply shall be adequate to
maintain & minimum pressure of 75 lbs per square inch at the blast nozzle. The air
shall conform to the requirements of BB-A-1034, with & maximum hydrocarbon content
of 0.005mgz liter. Total maximum water content shall be 0.3mg/liter at 20CF.

2.5 MASKING MATERIALS

Any masking material that provides adequate protection of the substrate through
both tne abrasive blasting and thermal spraying operations without causing substrate
corrosion or contamination may be used. Acceptable masking materials include various
tapes, plastic caps or plugs, hose sections and wood or metal inserts.

Tre maswing tapes used are:

t@; 1‘2" green duct tape, NSN 8315-00-890-9872.

(bt 2" green duct tape, NSN 8315-00-074-5100.

‘e;  Hi-temp Al foil tape (0.007" thick, 3/4" wide x 36 yd. per roll, Stock No.

;, T&F Division of SHR Industries, 3660 Edison, Rolling Meadows, lllinois 6008,
f312,392-2090.

2.6 CLEANING SOLVENTS

Toluene conforming to TT-T-548 and trichloroethane conforming to O-T-620C
are approved cleaning solvents.




WARNING:

Toluene is flammable. Both toluene and trichloroethane are
toxic. Use only in well-ventilated spaces. Do not use near open
flames, blasting, thermal spraying work, or sources of sparks.
Do not aliow prolonged contact with bare skin. Read and follow
precautions on container shipping labels before using contents.

2.7 PAINT

2.7.1 CC System 1, High-Temperature Service

Paint applied to items in service above 1759F shall conform to DoD-P-
24555, "Paint, Aluminum, Heat Resisting (6500C)."

2.7.2 CC System 2, Low-Temperature Service

Paint applied to items in scrvice below 1759F shall conform to the
following:

2.7.2.1 Sealer and Barrier Coats

MIL-P-24441, "Peint, Epoxy-Polyamide, General Specification
for, Type ", shall be utilized for sealing the wire sprayed aluminum and providing
darrier protection. The paints shall be available in primer green (Formula 150) and
haze grev {Formula 151).

2.7.2.2 Topcoats

TT~E-430, "Enamel, Silicone Alkyd Copolymer, Semigloss", shall
be used for haze gray topcoats.

TT-E-489, "Enamel, Alkyd", shall be used for white, red, yellow
anc black topcoats.

DoD-E-699, "Deck Enamel, Formula 20", shall be used for deck
gray topcsats on horizontal surfaces.

2.7.2.3 Thinner

TT-E-781, "Ethylene Glycol Monoethyl Ether, Technical
(EGM)"; or & 50%/50% mixture of butyl alcohol (TT-B-846) and super high flash naptha
(MIL-N-15178), shall be utilized to thin the MIL-P-24441 epoxy paints.

2.8 QUALITY CONTROL

A dial micrometer is used to measure the anchor-tooth surface profile off of the
Press-O-Film tape (or equivalent) that had been applied to the surface. The Press-O-
Film shall be extra course and may be ordered from Testex, Inc.,, P. O. Box 867,
Newark, Delaware 19711.

2-3
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SECTION m

SAFETY

3.1 GENERAL

The primary responsibility for safety rests with the individual, non-supervisory
personnel who have been assigned to perform the work. The individual's skill level and
knowledge of potential hazards is the first guard against unsafe conditions.

The operator's responsibility for safety is shared by his supervisor and all higher
levels of management who must ensure that the operator has had the requisite
training, is provided sufficient guidance and direction and maintains the required
proficiency. In addition, periodic monitoring of all safety requirements should be
made tc assure they conform to the applicable Federal Occupational Safety and !lealth
Administration (OSHA) Standards and Regulations, (29 CFR 1910) (Ref. C). Particular
attention should be paid to Sections 1910.94, 1910.95, 1910.106 and 1910.107. Detailed
safety information is given in DoD-STD-2138(SH), NAVSEA S$9086-VD-STM-000,
Chapter 631 (Ref. D) and National Fire Protection Association (NFPA) Standard 33
‘Refl. E..

3.2 PRECLEANING SOLUTIONS AND SOLVENTS AND THINNING SOLVENTS

Wwhen naval personnel use alkaline cleaners or solvents for precleaning, and
solvents {or thinning, all applicable sections of NSTM, Chapter 631, Section 2, and the
applicadie NAVOSH Manual apply. All applicable OSHA rules and regulations and
manufaciurer’s safety instructions shall apply to other industrial activities. Follow all
safely precsutions given on the shipping containers.

3.2.1 Respiration

Avoid inhalrtion of all solvent fumes by the use of proper ventilation and
charcoal {ilter respirators.

3.2.2 Skin and Eyes

Avoid all solvent and cleaning solution contact with skin. Wear gloves
which are impervious to the liquids as well as safety goggles.

3.3 ABRASIVE BLASTING OPERATIONS
when performing abrasive blasting, the current NAVOSH Manual and Sections
631-2.272 through 631-2.288 apply. Never point a blast nozzle at any part of any

human body.

3.3.1 Flammable Residues or Funies

Prior to any abrasive blasting, items previously containing flammable
materials shall be purged of dangerous concentrations and certified safe by a Gas-Free
Engineer .

3-1
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3.3.2 Grounding
Blast hose shall be grounded to dissipate static charges.

3.3.3 Protective Clothing

Face shields with dust hoods or helmets with forced-fed purified air shall
be used tc protect the eyes, face, chin and neck from airborne particles. Safety glasses
or goggles shall be worn by all persons near any blasting operation.

3.4 COMPRESSED GASES

3.4.1 Compressed Air

Compressed air shall be usecd &t pressures recommended by the equipment
manufacturers., Compressed air shall not be used to clean clothing.

3.4.2 Compressed Oxygen and Acetylene

3.4.2.1 Daily Inspection

Inspect all gas equipment daily for leaks and loose connections.

3.4.2.2 Keep Gas Cylinders Safe

Consider all charged gas cylinders as potentially dangerous.
cure the cylinders to keep them from toppling. When the cylinders are not in
, f zas. Keep cylinders away from heat. Any cylinders that are not installed
on the manifold, must have their valve caps in place.

3.4.2.3 Ventilation

Before opening any of the gas valves, always provide adequate
ventilation of the work area.

3.5 WIRE SPRAY PROCESS

3.5.1 Manufacturer's Recommendations *

Wire spray guns shall be maintained according to the manufacturer's
recommendations. At least one copy of each gun type's operating manual must be kept
on file at the Shop.

3.5.2 Ignition
Do not ignite the gun without having the wire 1n the nozzle. If ignited

without the wire, a flame may flashback and damage the gun and injure the operator.
Do not use matches for ignition. Use only a friction lighter, pilot light or arc igniter.

3-2
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3.5.3 Personal Protection

3.5.3.1 Metallic Poisoning

Never permit metallic spray dust to enter the eyes, mouth,
cuts, scratches or open wounds. After spraying, wash hands thoroughly.

3.5.3.2 Flame-Resistant Clothing

Flame-resistant clothing shall be used and leather or rubber
gauntlets shall be worn. The clothing should be strapped tightly around ankles and
wrists 1o prevent metallic dust contact.

3.5.3.3 Hearing Protection

Double hearing protection shall be worn by all operators and
attendant personnel, unless otherwise specified by SIMA Safety Department after e
decioel ievel check.

3.5.3.4 Eye Protection

Goggles or face shields shall be worn for protection against dust
anc intense light from the wire spray operation. Flame wire spraying requires the use
£ {iiter shades 2-4. Arc wire spraying requires shades 11-12.

3.5.3.5 Respiratory

Filter masks shall be worn by the wire spray gun operator
during spre.ung operations. The spray booth must be in operation prior to gun ignition.
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SECTION [V

QUALITY CONTROL

4.1 PRODUCTION QUALITY CONTROL RESPONSIBILITY

The following inspection procedurcs shall be followed by the Shop Quality
Contral Inspector (SQCI for all wire sprayed aluminum work accomplished by the
Corrosion Control Shop.

4.2 RECEIPT INSPECTION - A receipt inspection shall be accomplished as follows:

fa)  Conduct a visual inspection to determine if welding, structural repairs,
degalvanizing, removal of prior WSA coatings or further disassembly is required. If
repairs are required, notify shop supervisor so item can be routed to applicable shop.
[ further disassembly is required, advise shop supervisor that further disassembly is
rzquire¢ before shop acceptance.

>/ Inspect Ship-to-Shop Tag (Enclosure 1) attached to the item for
compieteness and give Part 3 to the ship's representative.

‘e; Utilize a Production Control Record (Enclosure 2} for each lot of similar
items on tne SIMA Job Order. Assign a Production Control Number f{rom the
Productiorn, Control Work Log. Enter this number in the serial number block of the
Ship-to-Shap Tag. The Production Control Number will consist of:

o) Tne letter designation of the IMA.
) A sequential four-digit number beginning with 0001.

Example: For an item that was coated at SIMA, San Francisco, a
typical production control numter would be S-0001.

(di  Attach a metal tag with the Production Control Number stamped on it.
After the metal tag is attached, remove the Ship-to-Shop Tag and staple 1t to the
roguction Control Record. Release item for precleaning.

{e)  Degreasing shall be conducted according to Section 6.2.1. Visually inspect
the items to assure that they are free from oil or grease. Release item for masking.

4.3 MASKING INSPECTION - A masking inspection shall be conducted as follows:

(a) Ensure that only high-temperature flame-resistant masking materials and
plugs are used.

(0)  Visually inspect items to ensure that all areas not to be coated ("fit and
funection” surfaces and openings) are either masked off or plugged. Ensure masking is
tightly adherent to the substrate and to itself when applied in multiple layers. Refer
to Section 6.3 for proper masking of dissimilar metal contact areas. Release items for
strip blasting.

4-1
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4.4 STRIP-BLASTING INSPECTION - A strip-blast inspection will be conducted after
strip blasting as follows:

Ensure that all scale, rust and paint has been removed.
‘n:  Ensure that all masked areas are still intact. Remask as required.

fe) Inspect for warpage, cracks, bad weids or over blast. Tuke corrective
aclion as necessary to correct any discrepancies.

¢y Tawe random grit-mesh-size measurements prior to the first daily
oroduct.on run and at the end of the daily production run. Additional measurcments
gy e necessary during the day to assure that the grit is 16-36 mesh in size.

4.5 ANCHOR-TOOTH-BLAST INSPECTION - An anchor-tooth-blast inspection wili
be conducted after anchor-tooth blasting as follows:

fa)  Visually inspect and ensure that all masked areas are still intact. Remask
as requirec.

oy Visually inspect and ensure that all areas of each component in the lot are
u miv blasted to white metal (SSPC-5). Ensure that anchor-tooth-blasted
components are handled with clean cloth gloves and rags.

ie;  Measure the anchor-tooth profile at a random location on & minimum of
ncomly-selected component from the lot. Use Press-O-Film (x-coarse) and a
= dial micrometer thickness gage (MITUTOYD #7326 or equivalent).

(c Ensure that anchor-tooth profile is 2 to 3 mils.

‘e:  Enter the profile measurement, date and time on the Production Centrol
Record, &r2 initial the Press-O-Film Tab and attach the tab to Produ~tion Control
Record.

L Sign Production Control Record in Section 4 for the Anchor-Tooth Blast
Inspection.

(z) Ensure that the equipment operators are noting the date and time of their
s sendence completion on the Production Control Record.

‘ry  Release components to the wire spray work station, ensuring that coating
operation 1> started within four hours after anchor tooth surface preparation. If more
than 15 minutes is experted to lapse between the surface preparation and the start of
the wire spray .rocess, tne prepared anchor-tocth surface shall be protected from
moisture, contamination and fingermarks. Wrapping with clean paper will normally
prov.de adequate protection.
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4.6 WIRE-SPRAY INSPECTION

4.6.1 Pre-Wire-Spray Process Checks

a Permit wire spraying only when the temperature of the steel surface to
receive the WSA is greater than the 10°F {50C) above the dew point. Dew points shall
t an

e tanen 53 the WSA operators at the beginning of each shift and recorded in the CC
Shcy D=w Point Log. The check should be repeated if any significant change in
westner aceurs (l.e., rain begins). The SQCI should ensure that the log is being kept
droparis

S Da'ly. the SQCI shall chech the Ben? Test Log kept by the WSA operators
anltnet day's test coupons, to ensure that the reguirec process tests werce done before
starung '.\’Sﬂ. production.

4.6.2 Post-Wire-Spray Inspectiun

L Ensure that the wire-spray process was started w.thin four hours and
com o oieted witnin six hours after the ancnhor-tooth surface preparation

visualily mspect the surface, ensuming that the coating 15 free of dhisters,

‘o Caliprate the thickness gage (magnetic fiux type) bdefore the first
TessireTents in the morning and afternoon, anc at random times during the cay. The
cansrat.or can change due to temperature and handhng.

2 ‘-T-’asq"e tlie coating thickness on each i1tem in the lot. Thickness

Tegsure T il be taken in At least five random locations, including areas where
tne le~s geg-'.et.—,' chaunges, such as angles and flanges. Wire-spray coating
thice: shall be:

. 10-15 mils for high-temperature service (NAVSEA CC System 1.

» T-10 mils for low-temperature service (NAVSEA CC System 2).

Note: Components with coating thicknesses below specifications shall receive

additioral WSA coats. Components with coating thicknesses above 20 mils shall be
reblasted to white metal and recoated.

e Sign Sectinn 6, WSA Thickness Check, of the Production Control Record.
Reiease item to paint spraying work station.

4.7 SEALER, BARRIER AND TOPCOAT INSPECTION

An inspection of the sealer, barrier and topcoats will be conducted as follows

4-3
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4.7.1 High-Temperature Applications (NAVSEA CC System 1)

4.7.1.1 First Coat

Ensure that no more than four hours has elapsed between the
wire-spra, apphication and the application of the first coat (sealer ccat) of the heat-
resistant al.minum pant (DoD-P-24555). Note: If more than four hours has elapsed
since wire spraying, then it is necessary to remove and reapply the WSA.

4.7.1.2 Second Coat

Ensurce that at least eight hours has elapsed since the
spplhizet.on 2f the sealer coat before the second coat of paint is applied.

4.7.2 Low-Temperature Applications (NAVSEA CC System 2)

4.7.2.1 First Coat

Ensure that no more than four hours has elapsed between the
w.re-spray application and the gpplication of the first coat (sealer coatl. The first
coat s Formula 150 (green primer) thinnec by 50% {volume) with added solvent (EGM).
Note: If more than four hours has elapsed since wire spraying, then it is necessary to
remove and reapply the WSA.

4.7.2.2 Second Coat

Ensure that at least eight hours but not more than 72 hours has
elapsel netaeen the application of the sealer coat and the second coat. The second

3

"oat .y s Zatr.er coating of full strength Formula 150 (green primer).

4.7.2.3 Third Coat

Ensure that at least eight hours but not more than T2 hours has
ciapsel belween the application of the third coal and the second coat. The third cost
iz & darrier coating of full strength Formule 151 (gray).

4.7.2.4 Fourth Coat
Ensure that & minimum of 24 bhours elapsed between the
aspucat.or of the third and fourth coats. The fourth coat is a topcoat of alkyd paint
2 or TT-E-490) for vertical components or Formula 20 for horizontal
> 4.7.2.5 Fifth Coat
Ensure that a mirnmum of 24 hours elapsed between the

application of the fifth and fourth coats. The fifth coat is of the seme paint
formulation as the fourth coat.
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4.8 FINAL COATING THICKNESS INSPECTION ON ALL SIMILAR ITEMS IN JOB
ORDER

‘e, Ensure tha! @ minimum of 24 hours has clapsed since the gpplication of the

: PR i
calvéa, x\_/::‘:‘ohu,.

Visually inspect the surface cof each item, ensuring it is free of holidays,
ceraces or runs. Under no circumstances shouid any green primer be visible.

oy “leasure the total coating thickness (with a magnetic type thickness gage)
on esl™ item in the Job Order, ensuring that the reguired coating thickness was

]

atisinel. Total coating thicknesses must de:

p] 15-18 miis for high-temperature service (NAVSEA CC System 1).

(W]

17-20 miis for low-temperature service (NAVSEA CC System 2).

ems do not meet the coating total thickness requirements, but previously met
NoRness requirements, then more topeoat pgint must be applied.

2 When all jtems in the Job Order have the required coating thicknesses, sign
Sextian 14 of the Production Control Record.

Reledse items to final assembly and packaging area.
4.9 FINAL ASSEMBLY INSPECTION
4 7 ~al assembly inspection will be conducted as follows:
& Znsure that all mesking and plugging material 1s removed.

. Znsure that, if reguired, installation kit and instructions are complete and
ar= attacned.

g3 Lnsure that item is properly protected and stowed in such g msnner as to
t all coated surfaces during transport.

4.10 ABRASIVE BLAST MEDIA INSPECTION

T-e SQCI shall be responsible for the inspection of all new and usecd abrasive

olast me<is for both the rough blasting and anchor-tooth blasting operations. The
actua. nspection may be performed by another assigned CC Shop Technician, but daily
reports must be provided to the SQCIL

¢+ All new shipments of crushed garnet (16 mesh) and aluminum oxide (16-36
Tesh) must be sampled and tested to assure that they comply with restrictions "A" and
"7 of Section 2.3.3.

'ty The crushed garnet utilized in the rough blaster shall be checked at each
cycle through the pressure pot for excessive fines by using a 36 mesh screen on the
sampie  If excessive fines exist (50% by volume), than the media must be replaced.

-
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(¢}  The aluminum oxide utilized in the anchor-tooth blaster shall be checked at
each cycle through the pressure pot for excessive fines by using a 36-mesh screen and
tested for oil contamination according to part "D" of Section 2.3.3.




SECTION V

OPERATOR TRAINING AND CERTIFICATION

5.1 TRAINING

Sivi4 CC Shop personnel shall be trained and certified for applying the WSA CC
Systems 1 and 2. Course completion and certification reguires passing written
examingtidn and applying the WSA coating to test paneis and test shapes in accordance
with DoD-STD-2138.

The major training source documents are:
o DoD-STD-2138(SH) (Ref. Aj;

S N2VSEA 0635-AA-JPA-010, Job Performance Aid for Metal Sprayecd
Coating Systems (Ref. G);

O

Naval Reserve IMA-7 Training Program, Corrosion Control Using Wire-
Sprayed Aluminum (Ref. H);

o} Equipment Manufacture Operator and Field/Factory Maintenance
Instructions; and

This Process Instruction.
5.2 CERTIFICATION OF OPERATORS

Section 5.4 of DoD-STD-2138(SH) (Ref. A) applies; the applicable information is
summar.zec below:

o Certification Test Requirements

(Test Panels: Four 2" x 3" x 0.050" wire sprayed 7-10 mils thick.)

1) Visual Examination

(a) Inspect for uniform appearance and complete absence of:

blisters,

cracks,

chips or loosely-adhering particles,

oil or other internal contaminants, and
pits exposing the undercoat or substrate.

o 0000

b. Ensure aluminum modules do not exceed 0.045" diameter by
0.025" high.




/3)

Bend Test

o Bend sprayed panels - JO on a 1/2" diameter rod with WSA
coating on the outier radius.

o Visually examine for no disbonding, delamination or gross
cracking of the coating due to bending. Small hairline cracks or
allizatoring of the coating in the vicinity of the benc are
permissible. Acceptable and non-acceptable bend test results
are illustrated below:

IDEAL MARGINAL
(Smooth) (Cracks)
Bond Test
o Conduct a bond test of five 1" diameter x 1" long steel fixtures

in accordaace with ASTM C533. The average bond strength
must be greater than 2000 psi, with no pord strength less than
1500 psi.
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4

S Test

° "T" Shape 4(__ 3" ___7/

6"

e

. "Pipe" Shape

° The "T" and "pipe" shapes must be coated with 7-10 mils WSA
and pass the coating thickness and visual examination.
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SECTION VI

METHOD

6.1 SHIP EQUIPMENT/COMPONENTS RECEIPT

Acceptance by the CC Shop of ship equipments/components for processing shail
be accomplished by the Shop Petty Officer assigned to tracking the production status
of work accomplished by the Shop and work in conjunction with the SQCI. Refer to
Section 4 for responsibilities of the SQCI during product receipt. Initiate & Production
Controi Record for each SIMA Job Order.

6.1.1 Receipt Requirements

14

ta;  Only ship items which are noted in the SIMA Job Order shall be
accepted,

(b} Only items which have been properly disassembled to their smallest
reTovadie components shall be accepted.

(¢} Components which arrive damaged will not be accepted and must be
rerouted Dy the ship for repair or replacement.

6.2 PRECLEANING
Prior to any masking, blasting or spraying, surfaces shall undergo the following:

6.2.1 Degreasing

Surfaces that have come in contact with oil or grease shall be solvent
cleaned. Solvents shall be in accordance with Section 2.6. Cleaning should be
accomplished by vapor degreasing, but may also be performed by wiping and brushing.

6.2.2 Additional Cleaning

After solvent cleaning, if surfaces still have deposits that may cause
disruptive contamination of the blasting grit, they may be cleaned with trisodium
phosphate solution, rinsed with clear, potable water and dried.

6.2.3 Preliminary Determination of Possible Heat Cleaning, Degalvanizing or
Dealuminizing Requirements

The items should be checked to determine if any additional surface
preparation will be required before abrasive rough blasting.

6.2.3.1 Heat Cleaning - Porous materials that were heavily soaked in
oils or greases require heat cleaning.
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6.2.3.2 Demetallizing - Metals that have been coated with zince or
aluminum gJuring manufacture must be demetallized in a facility with a csustic Cip
tank. Determine 17 any aluminum ~r zZince coatings are present on the component uy

scraping 07 pant {with a knife) down to bare metal. Then use a calibratec coating
thicknes<s zage (magnetic type) to determine if there is a layer of nonmagnetic coating
Le., Zine o7 aluminumi present.  The gage should indicate near cers if no metal

204l exidis,
6.3 MASKING

6.2.1 General

ta:  Refer to Section 2.5 for proper masking material.
(o, \lask all areas which mayv be adversely affected by abrasive blasting
Zrometal 3praving.

e, Tigzntly apply two layers of tape with the second layer at right angles

13} When masking around disrimilar metals, such as brass wedges or
bushings on steel comjonents, apply the masking tape so that the WSA will be applied

1

{ "4-inch onto the periphery of the dissimilar metal.

‘e)  Inspec: masking for damage between the abrasive blasting and metal
spray process and replacea if damaged.

6.3.2 Required Masking

The following surfaces shall be properly masked or plugged:

{ay  Machined surfaces that are required to move with respect to each
other, such as threads, bearing contacts, gear teeth and slides.

f9)  Surfaces related to component alignment, proper seating and
mountings, such as flange faces, counterbores and keyways.

‘c)  Electrical assemblies, such as contacts, relays and insulators.
6.4 STRIP BLASTING
[tems shall be strip blasted to remove all old paint and corrosion products.

{a) Utilize 16-mesh abrasive grit. Refer to Section 2.3.1 for strip blasting
material.

f5)  Exercise care when abrasively blasting thin gage metals to prevent product
warping or any other damage.




(¢) Remain alert for any warpage, cracks, bad welds or excessive metal
removal. Any items exhibiting this type of damage shali receive the neressary repairs
before continuing further in the process. Minor repairs shall be accomplished by the
CC Shop or by the applicable Repair Shop, utilizing a "hard card”. Major repairs
require contacting the SIMA Planner to obtain a Job Order Supplement for repair work
by the applicable Shop.

{d&* Refer tc Section 4.4 to assist the SQCI.

e After abrasive blasting, the items shall be cleaned of all grit and dust by
using &n air gun anc lint-free rag.

6.5 HEAT CLEANING, DEGALVANIZING OR DEALUMINIZING WHEN NECESSARY

Compcnants (C3uitug hiear cremnng for entrapped oils in porous surfaces or
removal of previously failed metallic coatings may now be processed.

6.5.1 Heat Cleaning

(a) To remove oil and grease contamination from porous surfaces, the
parts shall be heated in a vented electric oven for at least four hours.

{o}  Only items being degrezsec may be in the oven at the same time.

fc) Steel alloys may be heated to 600°F. Aluminum alloys, except age-
hardenec alloys, may be heated to 300°F.

6.5.2 Demetallizing

The removal of metallic coatings is most easily accomplished through
chemical baths, and is therefore recommended. The coatings can be removed by rough
abrasive blasting, but this will more than double the manhour and material
requirements of the operation.

6.5.2.1 Degalvanizing

Zinc coatings that have suffered appreciable failure must be
removed in an acid dip tank through an authorized service activity.

6.5.2.2 Dealuminizing

Aluminum coatings that have suffered appreciable failure must
be removed in a caustic dip tank through an authorized service activity.

6.6 ANCHOR-TOOTH ABRASIVE BLASTING
Anchor-tooth blasting is conducted to guarantee the presence of a surface
profile for bonding of the coating and to clean the surface of contamination left by the

rough blasting operation. Refer to Section 2.3.2 for material specification
requirements.

v
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(ai  Items shali be anchor-tooth blasted to & "white metal" finish (SSPC-SP5).
A white metal finish is defined as a surface with & gray-white, uniform metallic color,
slighiti, roughened te form a suitadle anchor pattern for coatings. When viewed with g
10X meznilying giess, the surface shall be free of oil, grease, dirt mil scale, corrosion
products, pamt or any other foreign matter.

Tne adras.ve blasting shall be accomplished using ciean aluminum oxi e

grit I m.2snl to ensure that the proper anchor tooth of 2-3 mils 15 provided. The
anchor-100t profile 15 measured using Press-O-Film (X-coars2) anc & calibrated di: |l
microTeter. The SQCI will be responsible for certifying that the items in the Job
OrZe- meel these reguirements, by random sampling, but the operator must be
femilier with the profile test and monitor his,/'her awn work as well.

fr —are mJast be exercised tc preve:nt damaging thin-gage items. Anchor-
Losth bigsting should be conducted as & gquick sweep of the surface, not as & metal
removias procedure

£ After the item has been blasted, it shell be cieaned of alil grit and dust by

< [ Simomim g : I .
Js.ngoan 2t gun and lint-{rec rags.

i

e The cleaned item shgll be protecicS {rom moisture, contamination and
finger—=a-rns. Wrapping with clean paper will normally provide adequate protecticn.
dandis thz anchor-tooth dlasted items with ciean cloth gloves or rags.

of Anchor-tooth blast inspection shall be conducted as stated in paragraph
4.3.

g7 Trne wire spray process must be started within four hours after the anchor-
tooth blzst, or else the anchor-tooth blast will have to be repeated.

6.7 WIRE SPRAY APPLICATION

6.7.1 Wire Spray Gun Operation

Refer to the operating manuals for the METCO 10E and/or MOGUL TJ5
flame wire spray guns for the application of aluminum. The manuals provide the
necessary gas flow rates and maintenance required.

6.7.2 Dew Point Check

Check the steel substrate's surface temperature to assure that no
condensation will form due to the relative humidity of the ambient air. If the steel
substrate temperature is not 109F (5°9C) above the dew point, no metal spraying shall
be conducted,

6.7.3 Daily Sample Coupons

Prior to commencement and once during each day's or shift's production
run, a sample coupon shall be prepared by the operator.
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{a}  Anchor-tooth blast & test coupon with the grit currently in use. The
test coupon (3 x 2 x 0.05 inches) shall be sprayed on one of its large faces. The WSA
shail be applied 7-10 mils if the production run is for low-temperature applications, or

10-13 mils if the production run is for high-temperature applications.

{5} The test coupon shall be visually examined and shali not contain any:
blisters, cracws, chips or loosely-adhc.ing particles, oil or internal contaminants, or
pits exposing the sudsirate.

‘et Tae spraved panel shall be bent approximately 180 degrees on 1/2-
inch ciameter rod. The coat’ ~ shall be on the outside surface of the benc.

z No disbonding, delamination or gross cracking of the coating shall
cur cue to pending. Small h:irline cracks or alligatoring of the coating in the
nity of the bend are permissidle. Figure 6-1 illustrates eccedtable and

v
nonacceptesie bend test resulls.

o]
[p]

i

(e

‘el If the coupon fails the test, then the cause of failure must be found
nd fixed and the test repeated until a coupon passes. This may require checking: the
as cyviincer pressures or for any acetone in the flow meters; the drains on the air
ilter: the anci.or-tooth un the coupon; and the grit for breakdown or contamination.

¢

I ACT ¢ <]

6.7.4 Application of WSA to Ship Components

6.7.4.1 Time Requirement

The metal spray application shall be started within four hours
after anchor-tooth surface preparation, and finished within six hours. Continue to
note the dats and time of the completion of each process sequence.

6.7.4.2 Application

(8) The aluminum coating shall be applied in multiple layers,
and in no case shall less than two crossing passes (oriented at right angles to each
other) be made over every part of the surface.

(b)  The sprayed metal shall overlap by 50% on each pass of
the gun to assure uniform coverage.

(¢) The aluminum coating shall be applied to the required
thicknesses of:

0 10-15 mils for high-temperature service (NAVSEA
CC System 1),

o) 7-10 mils for low-temperature service (NAVSEA CC
System 2).

The operator shall make thickness checks during the process to ensure adequate

thickness is provided. The operators should be responsible in not allowing any products
with thin coats of WSA to pass further along in the process.
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Figure 6-1 Coupon Bend Test Accept/Reject Examples
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(¢)  The spray gun shali be held 5 to 8 inches from the surface
being spraved. he angle of the spray stream shall be as close to 90 degrees as
poss.ole, and never less than 45 degrees. Utilize gun accessories, such as angle
nozzies, to maintain proper spray angles. The operator should study the recipient 1tem
before commencing spraying to determine the best plan to follow. Loecal masking may
De necessary 1o prevent overspray from building up on complex shapes.

re; Upon completion of spraying, contact the SQCI to certify
s on the Production Control Record.

(6 Protect the freshly coated item from rmoisture, dirt and
nanZ Tar-s. Handle with elean gloves and rags.

lg)  The WSA coating shall be sealed within four hours of WSA
tc prevent the entrapment of moisture and corrosive salts from the marine

Dii on

QS

Q‘ o

Dohicat:
3 —.'»\
L I

('u

6.8 PAINT APPLICATIOR

wner appiying the various paints, the operators shall monitor the wet film
thickn2ss 1o aid in obtaining the specified dry film thickness (DFT). Using & wet film
thicxness zage, take measurements during each coat. The wet {ilm thickness will be
89’1‘7\1 .8t PI» twice as tmck as the resul’ nt DFT after drying. Refer to Section 2.7
for peint material specifications.

£.8.1 Application for High-Temperature Components (NAVSEA CC System 1)

Refer to Figure 6-2 for an illustration of this coating system.

6.8.1.1 First Coat (Sealer Coat)

{a)  The first coat (sealer coat) shall be spplied within four
hours siter the WSA application.

{b) The sealer paint is the heat-resistant aluminum paint
meeting DoD-P-24355.

(¢}  Apply the paint to obtain a dry film thickness {DFT) of 1.5
mils. The wet film thickness will be approximately 3 mils.

6.8.1.2 Second Coat (Topcoat)

(a)  Allow eight hours to pass before applying the second coat
of heat-resistant aluminum paint.

(b)  Apply another 1.5 mil DFT coat of paint, to obtain a total
paint DFT of 3 mils,




Figure 6-2

NAVSEA CC System 1, WSA With Heat-Resistant Aluminum Paint
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6.8.2 Apolication for Low-Temperature Components (NAVSEA CC System 2)

Refer to Figure 6-3 for an illustrgtion of this paint system,

6.8.2.1 First Coat (Sealer Coat!

(g  The first cou® [sealer cogl) shall be epraed withon four

hours =27ten the WS A gpraration.

't The sealer paint 15 Formulae 10U (greer primes tminnet L.
S0 volaTe, with solvent. Thinning solvents stall be enthier EGLD on anlther aporov e
suiven

oy Apply to & DFT of 0.5 to 8.75 miis, fe., reguire. & we!l
Fo e

6.8.2.2 Second Coat (Barrier Coat)

(g}  The secund zcat shal

shall bDe azplied at least esght hours but
not 7 ore than 2 hours after the first coatl was apphec.

—————

o) Utilize full strength Formuls 150 (green primer; as the
fc)  Apply enough peint to obtain a 3-mil DFT (i.e., reguires &
wet film t7.ckness of 6-mils).
{d) Some items, such as doors, hatches anc scuttles, may have
gress that cannot be coated by spray paint. Utilize a painter's 1-1.5" angle brush

areds.

6.8.2.3 Third Coat (Barrier Coat)

(a) The third coat shall be applied at least eight fours but not
more thar 72 hours after the second coat was applied.

(&)  Utilize full Lirengt® Formula 151 (grav) as the third coat.
(e)  Apply enough paint to obtain a 3-mil DFT.

(d) When hard to spray angle areas are prescnt, utilize a
painter's 1-1.5" angle brush to coat these areas.

6.8.2.4 Fourth Coat (Topcoat)

(a) The fourth coat shall be applied after & minimum of 24
hours has elapsed since third coat was applied.

(b)  Utilize alkyd paints (TT-E-489 or TT-E-490) meeting the

color requirements for the particular ship component for vertical surfaces; and
Formula 20 for horizontal surfaces.

]
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Figure 6-3

NAVSEA CC System 2, WSA With Five-Coat Paint System
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(e} Apply enough paint to obtuin e 1.5-mi} DI T.

6.8.2.5 Fifth Coat (Topcoat)

s
&N

|

te)  The [ifth coat shall be applied after v i o
hodrs has 2mpsed since the fourth cout was applied.

e Utilize the sume paint as before {TT-E-48%, TT-1 -440

Tourmoals 20U mestns the color requirements of the particular ship comiponent.,
o b t
e Apply enough paint to obtain a 1.5-mu OFT.
' Atiow final coat to dry.

6.9 FINAL COATING THICKNESS INSPECTION

ne STl officially performs this inspection, ®  the operators responsibie for
C

WS4 enc pant application should be eware of the results. The operators need to Le
famil.ur witn any problem areas. Refer to Sectior 4.8 for inspection procedures. The
total eoating thicknesses must be:

% 13-13 mils for nigh-temperature service (NAVSEA CC System 1.
- i7-20 mils for low-temperature service (NAVSEA CC System 2).

6.10 FINAL ASSEMBLY

‘& Remove all masking and plugging meterial.
ol Prepare the required installation kit ‘i.e., {asteners, anti-seize, sealant and

‘2. Properly protect item for temporary stowage and transport to customer

fdi The Shop Petty Officer in charge of production tracking and the SQCI shall
agree to [inal product release.

fe. Remove and discard the metal identification tag and re-attach Ship-to-

(£ Remove Part 2 of Ship-to-Shop Tag and notify Shop Supervisor that item is
reacdy for pickup.

(g When Ship's Force picks up item, complete and attach Parts 1 and 3 of
Ship-to-Shop Tag to Production Control Record.




SECTION VI

FEEDBACK

In addition to the daily supervision of production and quality control, the
following "leedback” indications will be used to monitor and maintain/improve the
qua'ity and productivity of the CC Shop:

o Verbal and written reports from custcmer ships and shops.
o Wweekly analysis of the CC Shop's:

Production input to output;

Labor and materials consumed;

PN/CM activity;

QC activity and results;

Product degradation/failure reports; and
Operator training/certification.
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SHIP TO SHOP TAG
me—or__ (GENERAL USE)

SURFGEN QA FORM 9097 4A ([/79)

S N:16 LT 890 9C20 (PART 1)
S=iF
JCN
BT BT L
RN SER NO

JOB BRIEF/EQULP NOMENZIATURE

LEAD w C OATE RECD DELIVERED BY
1

ATTACH PART | AND PART 3 TO COMPLETED WORX REQUESY
AFTER PICK UP BY SHIP

READY FOR PICK UP TAG (PART 2)
SeiP

JCN

EiC AP, SER NO

JOE BRIEF/EQUIP NOMENCLATURE

LEAD W/C REP DATE

, = = . pa— . s — -
CUSTOMER MATERIAL RECEIPT (PART 3)
ShiP
N

JOB BRIEF/EQUIP NOMENCLATURE

RECD B DATE

DELIVERED BY ~ DATE

SHIPS ENCINEER SHALL RETAIN THIS TAG (PARY 3) AS RECEIPT
FOR MATERIAL DELIVERED TO THE TENDER.

Enclosure 1

-3
i
()
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CORROSION CONTROL SHOP

WIRE SP

PRODUCTION CONTROL RECORD

USS

RAYED ALUMINUM

Ship

Job Control Number (JCN)

Item Description

TYPE COATING:
WSA (HT)SYS 1
WSA(LT)SYS 2

Hull Number

Production Control Number

Location Deck Frame Side

FINISH COLOR:
Heat Res. Alum Paint

Haze Gray
Deck Gray
Other

SECTION | PROCESSSEQUENCE

DATE | TIME SHOP QCISIGNATURE

Receipt, Degrease,
Degalvanize or Dealuminize

1.

Masking

Rough Abrasive Blast

Anchor-Tooth Abrasive Blast
2.3 mils

Thermal Spray
Operator Name

Attach
Profile Tepe
Here

WSA Thickness Check

SYS1:10-15 mils
SYS2:7-10 mils

Seal, Barrier and Top Coat

Type/DFT Rgmt

DATE | TIME

cc Heat Res. Alum. Paint/1.5 mils

SYS
Heat Res. Alum. Paint/1.8 mils

50% Formula 150/0.5-0.75 mils

cc

10. Formula 150/ 3 mils

SYS

11. Formula 151/ 3 mils

12. Alkyd Topcost/ 1.6 mils

13. Alkyd Topcoat/ 1.5 mils

”/////

14. anll Coating Thickneas on all

similar itams in Work Order

SYS1:13-18 mils

Qyen - oA Ly

-

15 Fina! Assembly and Packaging

W‘7/¢<Jv-m’z;~ o g

Bo /20K

T

A/
%//////////////////%m////;%y///////

Enclosure 2
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APPENDIX C
DRAFT PROCESS INSTRUCTION

POWDER COATINGS, ELECTROSTATICALLY APPLIED:
NAVSEA CC SYSTEM 4




No.:

Effective:

Cancels: Original Issue

DRAFT

PROCESS INSTRUCTION
Shore Intermediate Maintenance Activity
San Francisco

TITLE: POWDER COATINGS, ELECTROSTATICALLY APPLIED:
NAVSEA CORROSION-CONTROL (CC) SYSTEM 4
SECTION: I EQUIPMENT v OPERATOR TRAINING
I MATERIAL VI METHOD
m SAFETY vl FEEDBACK
Iv QUALITY CONTROL
ORIGINATOR:

APPLICABLE SHIP TYPES: ALL
REASON FOR REVISION: ORIGINAL ISSUE

APPROVALS:
DATE

ORIGINATOR:
PLANNING:

REPAIR OFFICER:

PRODUCTION:

SAFETY:

QUALITY ASSURANCE:

ENGINEERING:

REVIEW: ANNUALLY

LEAD SHOP: CORROSION-CONTROL SHOP
SHOP 7.+

1
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SCOPE:

REFERENCES:

A,

O

The scope of this process instruction covers the requirec equipment,
method or industrial process, safety and quality control required for-
applying the NAVSEA Corrosion-Control {CC) System 4 (Powder
Coatings, Electrostatically Applied) (Ref. A) to ferrous and
aluminum-alloy substrates in accordance with the powder
manufacturer's recommendations.

NAVSEA Corrosion-Control Manual for AO-177, DD-963, FF-1052,
FFG-7, CG-16, LHA-1, LST-1179, LPH-2 and LPD-4 Class.

NORDSON, Manufacturer of Electrostatic Powder Coating
Equipment, Finishing Equipment Division, D-1 and D-1A Powder
Spray Systems.

RANDSBURG-GEMA Electrostatic Powder Coating System, Type 701
and 702.

BAYCO Industries of Ca., Custom Curing Ovens.

American Society for Testing and Materials (ASTM) D-4060, Standard
Test Method for Abrasion Resistance of Organic Coatings by the

Taber Abraser.

ASTM-D-3339, Standard Methods for Measuring Adhesion by Tape
Test.

ASTM-D-870, Standard Method of Water Immersion Test of Organic
Coatings on Steel.

w~VSEA S9086-VD-STM-000/CH-631, Preservation of Ships in
—wvice (Surface Preparation and Painting), 15 Apr 81.

-—

TASTM D-3363, Standard Test Method for Film Hardness by Pencil

1esti.

ASTM-D-2794, Standard Test Method for Resistance of Organic
Coatings to the Effects of Rapid Deformation (Impact).

ASTM-B-117, Standard Method of Salt Spray (Fog) Testing.

Federal Occupational Safety and Health Administration (OSHA)
Standards and Regulations, (29 CFR 1910) Rev. 11 March 1983.

National Fire Protection Association (NFPA) Standard 33, Spray
Application Using Flammable and Combustible Materials, 1985.

NFPA Standard 70, National Electrical Code, 1984.

CC-Shop Technician Training Curriculum, in the SQIP Format,
ISA(WC)-110, April 1986.
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SECTION 1

EQUIPMENT

1.1 GENERAL

The equipments specified in this Process Instruction are typical for application
of powder coating systems electrostatically applied in an industrial activity. The
equipments consists of an electrostatic spray gun, power supply, resin hoppers, (Refs.
B and Cj; dry filter spray bocth, resin recovery system (optional), conveyor system
{optional) curing oven, {(Ref. D); grit-blast booth, grit-blast nozzle and hoses, pressure
pots, grit-recovery system (optional), air-purification system, air-dryer system and
quality control and safety equipment. A typical equipment layout and production flow
diagram is presented in Figure 1-1. A general list of equipmeant is given in Table 1-1.

L N N R N N MR N NN NN L
N\ LY

RECEIVING AND DEGREASING MASKING
INSPECTION

P A A 4

R S S A N NN

v

ROUGH BLASTING
POWDER ] PREHEAT/CURING BOOTH

SPRAY OVEN
BCOTH

!
!

v

(R T I N TR F R T T PR YRS

Gtk oy

ANCHOR-TOOTH
BLASTING
BOOTH

Figure 1-1 Powder Coating Station, ldealized Equipment Layout
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Table 1-1 General List of Equipment

SURFACE PREPARATION EQUIPMENT

Degreaser, Vapor

egreaser, Immersion (optional)
Rough Blaster {bcoth, pressure pots, cyclone, hoses and nozziss)
Anchor-Tooth Blaster (booth, pressure pots, cyclone, hoses and nozzles)
Dial Micrometer (for surface profile tape)
Testing Sieves {30, 60 and 80 mesh)

COATING EQUIPMENT

Electrostatic Spray Powder System (gun, hoppers and controls)
Spray Booth, dry filter

Preheating,/Curing Oven

Curing Racks/Carts on Monorail

Suspension Hooks

QUALITY CONTROL EQUIPMENT

Coating Thickness Gage, magnetic flux type
Coating Thickness Gage, eddy current type
Impact Test Meter, Cardner type (optional)

MISCELLANEOUS EQUIPMENT

Work Tables

Razor Blades and Disposable Knives
Heat-Resistant Gloves and Sleeves
Dust Filter Masks

Leg Stats




SECTION II

MATERIAL

2.1 RESIN

2.1.1 Powdered Epoxy

The powdered epoxy shall consist of a finely divided powder that shall
cequite no blending, mixing or addition of other compounds to effect a cure. The resin
shail be thermosetting (oven cured) when applied in film thicknesses from 8 to 12 mils
~ithin one to two coats. The cure temperatures and oven time will depend on the
component or item weight. Cure temperatures and cure time will also be effected by
oreheating af the component.

2.1.1.1 Abrasion Resistance

The cured powder coating weight loss shall be less than 60mg
per 1000 cycles, when tested in accordance with ASTM-D-4060 (Ref. E) using a Taber
phracar with ©~S-10 wheels and a 1.0 kg load.

2.1.1.2 Adhesion

The cured coating must pass without any lifting of the coating,
when tested in accordance with ASTM-D-3359, Method A {Ref. F).

2.1.1.3 Chemical Resistance

The chemical resistance of powder coatings to 24-hour
immersion in salt water and fuel oil shall be tested in accordance with ASTM-D-870
(Ref. G), with no resultant blistering, disbonding or softening.

2.1.1.4 Color and Gloss

The color and gloss of the curing coating must be in accordance
with that specified for the particular component in NAVSEA S9086-VD-STM-000,
Chapter 631 (Ref. H). The color must match the following:

Haze Gray FED-STD-595-26270 (40-50% gloss)
Red FED-STD-595-21105 (40-60% gloss)
Yellow FED-STD-595-23538 (40-60% gloss)
Black FED-STD-595-27038 (40-60% gloss)
Flat Black FED-STD-595-37038 (0-10% gloss)

White FED-STD-595-27875 (40-60% gloss)
White FED-STD-595-27886 (40-60% gloss)




2.1.1.5 Hardness

The cured coating shall have a pencil hardness of 2! or sroenter
when Jlz2termined in accordance with ASTM-D-3363 (Ref. ).

2.1.1.6 Impact Strength

The cured coating, at an average thickness of 8-mils, shall e
capaole of withstanding a mechanical shock load of not less than 100 in.lb, on direct
impact, when tested in accordance with ASTM-D-2794 (Ref. J).

2.1.1.7 Overbake Stability

The powder coating shall be able to sustain a 100% overbake
without yellowing or any reduction in performance properties.

2.1.1.8 Salt Spray Resistance

The cured coating applied to ASTM-A-370 copper-free hot-
rolled carbon steel and given 1000 hours minimum exposure in the salt-spray booth shali
have less than 1/4 in creepage from scribe when tested in accordance with ASTM-D-
2794 (Ref. K).

2.1.1.9 Shelf Life
The shelf life of the uncured resin shall not be less than one-
year from the date of manufacture when stored in original unopened containers below
80OF and 50% + 10% relative humidity. Note: Storage requires environmental control.
2.2 ABRASIVE BLASTING MEDIA
2.2.1 Rough Blasting for Cleaning

Crushed garnet abrasive blasting media with a mesh size from 30 t~ 60
shall be used to clean painted, rusted/oxidized metallic surface.

2.2.2 Anchor-Tooth Blasting

Aluminum oxide abrasive blasting media with a 80 mesh size shall be used
to provide the anchor tooth of 1 to 2 mils maximum measured with profile tape
{Testex, Inc. or equivalent) during final surface preparation of the substrate.

2.2.3 Restrictions

(A) Abrasive particles shall be clean, dry, sharp and free of rust and
excessive fines.

(B) Abrasive particles shall not contain any feldspar or other mineral
constituents that tend to break down and remain on the surface. Abrasive particles
that have been used for cleaning contaminated surfaces shall not be used for final
surface oreparation, even if the abrasive has been rescreened.

t
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L Aorasive blasting pots and hoses must be clean and uncontaminated.
[t is advisadbie iz "dedicate” blasting pots and hoses to the anchor-tooth blasting
Jperation,

“2) Prior to use, the crushed garnet and aluminum oxide grit shall puss
the fatlowing oil contamination test:

i) Fill a clean 5-ounce vial or hottle half full of abrasive particles.
i) Fill the remainder of the vial or Sottle with clean water.
(iii) Cap and shake the vial or bottle.
(iv) Inspect water for oil sheen.
(v) If any oil is observed, the abrasive particies shall not be used.
This test must be repeated for each reuse of anchor-tooth blasting media.
2.3 PROCESS AIR

The air equipment used in the abrasive blasting process and the powder coating
process shall furnish air which is free of oil and moisture (maximum of 3 mg/m3 of
hycrocarbons) and maximum of 359F dew point at the maximum flow rate (CFM) and
maximum pressure {Ib/ft2), The air su ply shall be adequate to maintain a minimum
pressure of 75 lbs. per square inch {Ib/in¢) at the blast generator.

2.4 MASKING MATERIALS

Any masking material that provides adequate protection of the substrate through
both the abrasive blasting and curing operations without causing substrate corrosion or
contamination may be used. Acceptable masking materials include various high
temperature tapes, plastic caps or plugs, hose sections or metal inserts.

The masking tapes used are:

{A) 1/2" Green Duct Tape, NSN 8315-00-890-987Z.

(B) 2" Green Duct Tape, NSN 8315-00-074-5100.

(C) Hi-Temp Foil Tape (0.007" thick, 3/4" wide x 36 yd per roll, Stock No.
06004). T&F Division of SHR Industries, 3660 Edison Place, Rolling Meadows, IL 6008,
or an equivalent tape able to withstand temperatures up to 450°F.

2.5 CLEANING MATERIALS

2.5.1 Solvents

Ethyl Alcohol (denatured) conforming to 0-E-760, toluene conforming to
TT-T-548, and trichloroethane conforming to 0-T-620C are approved cleaning solvents.
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WARNING:

Toluene and ethyl alcohol are flammable. Ethanol, toluene and
trichioroethane are toxic. Use only in well-ventilated spaces.
DO NOT use near open flames, blasting, thermal spraying work
or sources of sparks. DO NOT allow prolonged contact with
bare skin. Read and follow precautions on container shipping
labels before using contents.

2.5.2 Alkaline

The alkaline cleaning agent is made up of three chemicals: tribasic sodium
phosphate dedocahydrate; pentahydrate sodium metasilicate, technical grade:; and
detergent, nonionic, Type Il, water soluble (MIL-D-016791, Type I). The solution shall
consist of 8 1bs. sodium phosphate tribasic, 3 lbs sodium metasilicate and 3 pts. water
soluble nonionic detergent (MIL-D-016791, Type I) in 30 gallons of fresh water. Refer
to NSTM Chp. 631, Section 2 for health and safety requirements (Ref. K). In 0.1IN
concentrations, these materiais are extremely caustic and can be harmful to skin, eves
and any body contact. USE CAUTION! Read and follow precautions on container
shipping labels before using contents.

2.6 QUALITY CONTROL

A dial micrometer is used to measure the anchor-tooth surface profile off of the
Press-O-Film tape (or equivalent) that had been applied to the surface. The Press-O-
Film shail ne extre coarse and may be ordered from Testex, Inc., P. O. Box 867,
Newark, Deiaware 19711,




SECTION [

SAFETY

3.1 GENERAL

Tne primary responsiotlity for safety rests with the indivicdual, non-supervisory
Qersonnal who have bdeen assigned to perform the work., The individual's sxill level and
<nowiedge of potential hazards s the first guard against unsafe conditions.

Trne operator's responsidility for safety is shared by his supervisor and all h.gher
ievels 5f management who must ensure that the operator has hacd the requisite
traimng, .5 provided sufficient guidance and direction and maintains the required
oroficiency. In addition, periodic monitoring of all safety requirements should be
made 1o assure they conform to the applicable Federal Occupational Safety and Health
AZministration ‘OSHA) Stanaards and Regulations, (29 CFR 1910) (Ref. L). Particular
attention should e paid to sections 1910.94, 1910.106 and 1910.107. Detailed safety
.nformat.on is ziven in National Fire Protection Association (NFPA) Standards 33 anc
TJ 'Refs. M and N).

3.2 PRECLEANING

wnen using solvents or alkaline cleaners, all applicable sections of NSTM, Ch.
531 Sezion 2 and the applicable NAVOSH Manual apply when performed by Naval
versonnei, All applicabie OSHA rules and regulations shall apply to other industrial
activities anz manufacturer's safety instructions. Avoid inhalation of solvent fumes

and contact with skin as much as possidle.
3.3 ABRASIVE BLASTING

when performing abrasive blasting, the current NAVOSH Manual and Sections
631-2.272 through 631-2.288 of NSTM Ch. 631 apply for SIMA(SD) personnel. All

applicable OSHA rules and regulations apply to other industrial activities.

3.3.1 Flammable Residues or Fumes

If the items previously contained flammable materials, it shall be purged of
dangerous concentrations and must be certified safe by a Gas-Free Engineer prior to
any abrasive blasting.

3.3.2 Grounding

Blast hose shall be grounded to dissipate static charges.

3.3.3 Protective Clothing

Face shields with dust hoods ur helmets with forced-fed purified air shall
be used to protect the eyes, face, chin and neck from airborne particles. Safety
zlasses or goggles shall be worn by all persons near any blasting operation.
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3.4 ELECTROSTATIC SPRAY POWDER

3.4.1 Spray Booth

[ . . - LR SRR
A - oncenirtaclon

tester Loan U.00-0.07 Lz in cabye T

Yio 0w Inoutel Dy oot Tlame or strong fiectrical discharge. Proper o apoliesto
Il neep powder-in-alr oncentretions Delow 0.01 oz {19 Sora.
.

>oot z single gun or multi-gun operation. The use of more Juns tnan
PR 2 oowth will create a dangerous pewder-in-air concentration an so
Yoast ~ 22 Jdone. The spray equipment shall be interlocked with the booth bHiower
<2 Utat oo soaZer Tay De sprayed when the ventilation is shut off. The work fiocr U7
e +0.02 atea Tusl De electrically conductive. All metal objects within 13 1. of

Hengers shall De clean to assure good elecirical ground of 2omponent and
T.oaviilostatic electrical discharge. The component shall be well=grounaged 0-300
"o ownen tne electrostatic voltage 1s meaintained &t 30-100 Kv.

3.4.3 Personnel Precautions

3.4.3.] Respiration - Perscnnel operating the spray equipment snall
wear mess.ration masks approved by NIOSH. These powders are classified as "nuisance
2ust” an I oare not toxie.

3.4.3.2 Skin Contamination - Personnel should minimize contact witn

the oowaZerzl fesin to avoid possible irritation or allergenic reaction. Long sleeve
t7.ng =nd cotton paint hoods should be worn. If powder zets on skin, it should

e removes with soap and water. Safety glasses or goggles are recommended but not

-+.3.3 Electrical - Personne’ in the spray area must wear electrically
concult. o =mnes (e.zg., leather soles), or leg stats so that there :s less than 30
Tegunns teastance between themself and earth ground. The operator shoulZ hold
speray gan o vare hand. If gloves are worn, the paim should be cut out t> assure skin-
to-Telal 2ontact.

3.4.3.4 Heat - The sprayed component is heat cured to complete
7,2ng Loy merizauon, The oven temperatures used are from 325 to 450VF.
Persgane. nandling these components after the cure cycle shall wear heat-resistant
Siuves un use extreme care to avold contact w:th 2vnosed skin areas.

3.4.4 Powder Resin

Trie Material Safety Data Sheet, Form OSHA-20 or equivalent. must e

. PR <

~ert u T Dor each powder product in Shop files and SIMA Safety Office.
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SECTION IV

QUALITY CONTROL

4.1 PRODUCTION QUALITY CONTROL RESPONSIBILITY

Tie {allowing inspection procedures shall be f{ollowed by the 5Shop Quality
Tontr:l Inspector for all powder coating work accomplished by the Corrosion Contral
Shop.

4.2 RECEIPT INSPECTION - A receipt inspection shall be accomplished as follows:

(A}  Conduct a visual inspection to determine if welding, structural repairs,
removal of prior coatings or further disassembly is required. If repairs are required,
notify shop supervisor so item can be routed to applicable shop. If further disassembly
i3 required, advise shop supervisor that further disassembly is required before shop
acceptance,

By Inspect Ship-to-Shop Tag (Enclosure 1), attached to the item for
completeness and give Part 3 to the ship's representative.

‘C+ Utilize a Production Control Record (Enclosure 2) for each iot of similar
items on the SIMA Job Order. Assign a Production Control Number from the
Production Control Work Log. Enter this number in the serial number block of the
Ship-te-Shop Tag. The Production Control Number will consist of:

) The letter designation of the IMA.
) A sequential four-digit number deginning with 0001,

Example: For an item that was coated at SIMA, San Francisco, a
typical production control number would be S-0001.

(D7 Attach a metal dog tag with the Production Control Number stamped on it.
After the metal tag is attached, remove the Ship-to-Shop Tag and staple it to the
Production Control Record.

'E) Release item for precleaning. Free from il, grease and other
contamination. Visual inspection.

4.3 MASKING INSPECTION - A masking inspection shall be conducted as follows:

(A} Ensure that only masking materials and plugs designed to withstand up to
450°F temperature exposure are used for oven operations. The standard green cuct
tape is sometimes preferred for blasting operations and may be thus used, but it should
be replaced with heat-resistant aluminum or fiberglass tape prior to placement of the
component into the oven.
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‘B)  Visually inspect items to ensure that all dareas not to be coated ("fit and
function” surfaces and openings) are either masked off or plugged. Ensure masking is

]

tightly acherent to the substrate and to itself when applied in multiple layers.

4.4 STRIP-BLASTING INSPECTION - A strip-blasting inspection will be conductcd
after strip dlasting as follows:

(A} Ensure that all scale, rust and paint has been removed.
(B' Ensure that all masked areas are still intact. Remask as required.

(! inspect for warpage, cracks, bad welds or over blast. Take corrective
action as necessary to correct any discrepancies.

‘D) Random grit-mesh-size measurements shall be taken prior to the first daily
oroduction run and at the end of the daily production run.

4.5 ANCHOR-TOOTH-BLAST INSPECTION - An anchor-tooth-blast inspection will
be conducted after anchor-tooth blasting as follows:

fA) Visually inspect and ensure that all masked areas are still intact. Remask
as required.

(B}  Visually inspect and ensure that all areas at each component in the lot are
uniformiy blasted to white metal (SSPC-5).

(C) leasure the anchor-tooth profile at a random location on at least one
randomly-selected component from the lot, minimum. Use Press-O-Film (x-coarse)
and calioratecd dial micrometer thickness gage (MITUTOYD #7326 or equivalent).

(D) Ensure that anchor-tooth profile is 1 to 2 mils.

/
{

E!} Enter measurement, date and initial the Press-O-Film Tab and attach the
ab to Production Control Record.

-

(F) Sign Production Control Record in Section 4 for the Anchor-Tooth Blast
inspection.

{Gj Release to powder coat ensuring that coating operation is started within
four hours after anchor tooth surface preparation. If more than 15 minutes is
expected to lapse between the surface preparation and the start of the coating
process, the prepared anchor-tooth surface shali be protected from moisture,
contamination and fingermarks. Wrapping with clean paper will normally provide
adequate protection.

(H) Ensure that the equipment operators are noting the date and time of their
process seguence completion on the Production Control Record.
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4.6 POWDER COAT INSPECTION - A post powder coating .nspection willi oo
condultaed as {ailows:

A Ersare that the powder application was started within four hours after the
ancnor-tostn surface preparation.

3 Visually inspect all components processed with a 10X power magntiying
glass. The coating snall be uniform, have no blisters, pinholes, cracks or chips.

~ -~

7' The coating's cure shall be checked by lightly tapping the coating with x
metal ouject, such as a putty knife or screw driver. A properly cured coating will be
resiliznt 15> the metal object. If the coating is brittle and breaks at the point of

1

contact, the coating fails and must be completely removed and reprocessed. Over-
cured coatings are typically dull and brittle. If the coating is soft and permanently
indented, the object shall be placed in the oven at the curing temperature for another
five minutes and again inspected afterwards.

{Di Calibrate thickness gages for ferrous substrates and aluminum substrates
at first measurement in the morning and the afternoon. A magnetic flux measurement
device is used for non-conductive coatings over mild steel. An eddy-current
measurement device is used on non-conductive coatings over aluminum.

{E, Measure each item ensuring that the required coating thickness was
attained, 8 to 12 mils. Thickness measurements will be taken in at least five random
iocations per item. If the coating thickness is unacceptable, the item shall be returned
for reprocessing. (Refer to Section 6.10)

‘Fi  Sign Production Control Record in Section 10 Cured Coating Thickness.
Record the high and low thickness measurements taken, the date and time.

{G) Release to final assembly area.

4.7 FINAL ASSEMBLY INSPECTION - A final assembly inspection will be conducted
as follows:

)

4) Ensure that all masking and plugging material is removed.

{B)  Ensure that, if required, installation kit and instructions are complete and
are attached.

{”) Ensure that items are properly protected and stowed in such a manner as to
orctect all coated surfaces for the transport from the CC Shop to installation on the
customer ship. Make certain that the items are properly stacked/placed on the truck
used.

4.8 ABRASIVE BLAST MEDIA INSPECTION
The SQCI shall be responsible for the inspection of all new and used abrasive
blast media for both the rough blasting and anchor-tooth blasting operations. The

actual inspection may be performed by another assigned CC Shop Technician, but daily
reports must be provided te the SQCI.

13
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Ail new shipments of crushed garnet (30-60 mesh) and aluminum oxide (30
He sampied and tested to assure that they comply with restrictions "A" and
N Y

D1
[PV

‘B1 Tne c¢rushed garnet utilized in the rough bdlaster shall be checked &t each
le throuzh the pressure pot for excessive fines by using a 60 mesh screen on the
mpie. {7 2xcessive lines exist than the media must be replaced.

©>%  The aluminum oxide utilized in the anchor-tooth blaster shall be checked at
vele through the pressure pot for excessive [ines by using an 80 mesh screen anc
for 5il contamination according to part "D" of Section 2.2.3.

14
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SECTION VY

OPERATOR TRAINING

5.1 TRAINING

SINiA CC Shop personnel shall be trained for applying the NAVSEA CC System 4
5y compieting the 3-day "CC Shop Electrostatic Spray Powder: Eguipment and
Applization Process Course” (Ref. Q). The course covers the theory and practicsl
aspects of powder coating systems; the production process of the powder coating
system (receipt inspection/item identification, surface preparation, masking, anchor-
tooth blasting, powder spraying and curing; quality control; record keeping; DoD-STD-
NXYXYX; this SIMA Process Instruction; and CC Shop operations (work stations and
oroduct flew, productivity and standard times, QC, consumables and supply support.)
Approximately 1/3 of the time will be classroom training; 2/3 hands-on shop training in
tne SIMA CC Shop.

The major training source documents are:

NAVSEA Ship Class Corrosion-Control Manuals (Ref. A).

O

) DoD-STD-XXXX, Powder Coating Systems for Corrosion Protection
Aboard Naval Ships.

0 NAVSEA S9086-VD-STM-000/CH-631 (Ref. H).

o} NFPA Standard 33, Spray Application Using Flammable and Combustible
“laterials (Ref. M).

0 Equipment Manufacture Operator and Field/Factory Maintenance
Instructions.
0 This Process Instruction.




SECTION VI

METHOD

6.1 SHIP EQUIPMENT/COMPONENTS RECEIPT

Acceptance by the CC Shop of ship equipments,/components for processing shall
oe accomplished by the Shop Petty Officer assigned to tracking the production status
2{ work accomplished by the Shop. Refer to Section 4 for responsibilities of the SQCI
during product receipt. A Production Control Record is initiated for each SINA Job
QOrder. The operators must note the time and date of compiztion of each sequence.

6.1.1 Receipt Requirements

(A} Only ship items which are noted in the SIMA Job Order shall be
acceptec.

\B)  G.ly items which have been properly disassembled to their smallest
essily removed components shall be accepted.

(C) Components which arrive noticeably damaged cannot be accepted and
must be rerouted by the ship for repair or replacement.

6.2 PRECLEANING
Prior to any masking, blasting or spraying, surfaces shall undergo the following:

6.2.1 Degreasing

Surfaces that have come in contact with oil or grease shall be solvent
cleaned. Solvents shall be in accordance with Section 2.5. Cleaning should be
accomplished by vapor degreasing, but may also be performed by wiping and brushing.

6.2.2 Additional Cleaning

After solvent cleaning, if surfaces still have deposits that may cause
disruptive contamination of the blasting grit, then they may be cleaned with trisodium
phosphate solution, rinsed with clear, potable water and dried.

6.3 MASKING

Refer to paragraph 2.4 for masking material.

(A) All threaded areas must be masked. Only high-temperature tape and plugs
designed to withstand up to 450°F shall be used. Any green duct tape utilized for the

abrasive blasting operations shall be replaced with high-temperature aluminum foil or
nylon tape.

16
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t8)  As little masking as possible should be used on items to be powder coated
so that as much of the item's surface as possible will be protected by the powder coat.

T Inspection if item, reference paragraph 4.3.
6.4 STRIP BLASTING

Refer to paragraph 2.2.1 for strip blasting material. Items shall be strip blasted
to remove all old paint and corrosion products.

‘A;  Care must be exercised where stripping thin gage metals to prevent
product warping or any other damage.

Grit sizes of 30-60 mesh shall be used to prevent too large of a surface
profile from being made on the surface.

{C}  Strip blasting inspection shall be conducted as stated in paragraph 4.4.
6.5 HEAT CLEANING (DEGREASING)

Components with porous surfaces that have entrapped oils or greases shall be
heat cleaned in a vented electric oven for four hours at 400°C. Only items being
degrease< may be in the oven at the same time.

6.6 ANCHOR-TOOTH BLASTING

Anchor-tooth blasting is conducted to guarantee the presence of a surface
profile {or mechanical bonding by the coating and to clean the surface of
contamination left by the strip blasting operation. Refer to paragraph 2.2.2 for

material requirement specifications.

(A) Items shall be anchor-tooth blasted to a white metal finish (SSPC-SP53)
using clean grit (80 mesh) to ensure that the proper anchor tooth of 1 to 2 mils is
provided and that any contamination left from the strip blasting grit is removed. The
anchor-tooth profile is measured using Press~O-Film (X-coarse) and calibrated dial
micrometer.

(B) Care must be exercised to prevent damaging thin-gage items. Anchor-
tooth blasting should be conducted as a quick sweep of the surface, not as a metal
removal procedure.

(C) After the item has been blasted, it shall be cleaned of all grit and dust by
using an air gun and lint-free rags. Additional cleaning can be accomplished with
denatured alcohol.

(D) The cleaned item shall be protected from moisture, contamination and
fingermarks.

(E)  Anchor-tooth blast inspection shall be conducted as stated in paragraph
4.5.

17
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6.7 PREHEAT

“omponent preheating is required to both free the object of moisture and
orovide a hot surface for the powder to build up thickly when applied. Once
oreheated, the component should be transferred to spray area as quickly and safely as
D0ssible,

6.7.1 Thin-Gage Steel and Aluminum. These components shall be preheated for
at least 15 minutes at the cure temperature, unless otherwise specified by powder
manufacturers.

6.7.2 Steel Castings. Steel castings shall be preheated for one hour at the cure
tenperature.

6.7.3 Aluminum Castings. Aluminum castings shall be preheated for half an hour
at the cure temperature.

6.8 ELECTROSTATIC SPRAY POWDER APPLICATION

Powder coating can be done in a one-coat or two-coat process depending on the
type of resin and/or the coating equipment operator. Only personnel familiar with
applying the resin correctly should be permitted to coat actual production items.
Refer to paragraph 2.1 for material requirement specifications.

6.8.1 Receipt. Coating equipment and booth should be immediately operational
upon receipt of preheated item.

6.8.2 Grounding. The components conveying/suspension system must be
electrically grounded before electrostatic spray gun is operated.

(A) The suspension of parts from a rack or bar in the spray booth
rejuires: that there be an adequate electrical connection to earth ground; and the point
of contact be kept to a minimum because the contact point will not receive any
powder,

(B) The wire hooks (typical diameter less than 0.13") used on the small
items shall be disposed of after one use.

{C) Large hocks (typical diameter greater than 0.39") shall be checked
for adequate metallic contact and periodically grit blasted.

(D) Areas which are not to be powder coated but have metal inserts or
enough structural integrity to be points of suspension should be utilized.

6.8.3 Powder Coating in a Single Coat Operation. If conditions are such that the

part can be coated with 8 to 12 mils of the desired resin in one coat, than this is the
preferred operation. Conditions allowing this include: components mass (heat
retention), powder formulation, grain size, time between preheat and spraying and
operator skil.




A 220 ureas sharp corners andc edges shall be coated first witn the
electrastate voltage set at least halfl of that used for coating {lat surfaces.

3. Apply oowder to the smooth or {latter surfaces of the component
utilizing three 2riss-cross passes (horizontal-vertical-horizontal) in siow, even strokes.

The m>st sowder shall be delivered on the first pass with the voltage set at its highest.
Due tu 4 lessening of electrostatic attraction as thickness increases, it may »e
necessasy (o turn Jdown the voltage to prevent the repelling of incoming powcer.
Repeiling w~:iil result in localized powder clumps on the surface. If powder begins to
Tali off o7 tne item, immediately cease coating that item and check for clumps.

"7V Powder clumps should e removed by blowing them off with an air
1~ea should then be carefully recoated.

TR
i

Tun.

I

D) When coating a surface, the gun shall remain on. By continually
releasing the trigger, an uneven stream of powder is blown towards the part.
Whenever [irst depressing the spray gun trigger, the gun must be pointed away from
the component to keep from depositing clumps of powder.

‘E} Once all components are sprayed, they shall be returned to the oven
immeciately for complete curing (refer to Section 6.9).

6.8.4 Powder Coating in a Two—Coat Operation. If conditions are such that the
part must oe coated with 8 to 12 mils of the desired resin in two coats, then perform
the following:

“A)  Interior areas sharp corners and edges shall be costed first.

"By Apply powder to the smooth or flatter surfaces of the component
atilizing three oriss-cross passes (horizontal-vertical-horizontal) in slow, even strokes.
The most powder shall be delivered on the first pass with the voltage set at its highest.
Due to a lessening of electrostatic attraction as thickness increases, it may be
necessary to turn down the voltage to prevent the repelling of incoming powder.
Repelling will result in localized powder clumps on the surface. If powder begins to
fall off 5f the item, immediately cease coating that item and check for clumps.

7}  Powder clumps should be removed by blowing them off with an air
gun. The area should then be carefully recoated.

‘D) When coating a surface, the gun shall remain on. By ccntinually
releasing the trigger, an uneven stream of powder is blown towards the part.
Whenever depressing the spray gun trigger, the gun must be pointed away from the
component to keep from depositing clumps of powder.

‘E)  Return sprayed parts to curing oven for 5 minutes to gel the coating.

(F) Repeat 6.5.4.A-D.

(G) Return components to oven for complete cure (refer to section 6.9).
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6.9 CURING

Tre coating is cured at the temperature specified by the resin manufacturer.
“lanalactyrers provide a range of temperatures and time schedules. The operators
should choose one that provides a complete cure in 10-20 minutes. “anufacturers'
recommendations for utilizing variations of the standard cure schedules should ne
{oliowed for components with complicated geometries. The heat transfer and
retention rates of various areas on a part may cause irregular curing.

6.9.1 Cure Time. The parts should remain in the oven for the compiete cure
time 1f they are to be single coated or are in the second coat of a two-coat operation.

6.9.2 Cool Down and Coating Inspection. Upon curing, the parts are removed
{rom the cven. The coating should be checked for brittleness or completeness of cure
winle still not by tapping it with a metal object, such as a screw driver or putty knife.
Allow the component to cool, then check coating thickness as specified in paragraph
4.5,

6.10 REWORK

Any component noted by the operators or SQCI as not having a satisfactory
coating shall be dealt with according to the following.

6.10.1 Thin Coatings - Components with coating thicknesses below the 8 mil
minimum shall be lightly abrasively blasted in the anchor-tooth blaster to impart a
surface profile into the coating. The part should then be preheated for 15 minutes at
the cure temperature and powder coated once according to Section 6.8.3 or 6.8.4,
whichever tne lead powder coating Petty Officer believes is best.

6.10.2 Thick Coatings - Excessively thick coatings must be removed or
reduced by abrasive blasting. The removal of powder coating may be sassisted by
baxing the part at 4500F for two to three hours, then cooling to ambient temperature
prior to the abrasive blasting. Follow standard procedures beginning at Section 6.7.

6.10.3 Over Baked or Charred Coatings - Complete removal of the coating
is reguired. Begin the entire process over at Section 6.5.

6.11 FINAL POWDER COATING THICKNESS INSPECTION

The SQCI officially performs this inspection, but the operators responsible for
powder application should be aware of the results. The operators need to be familiar
with any problem areas. Refer to Section 4.6 for inspection procedures.
6.12 FINAL ASSEMBLY

(A) Remove all masking and plugging material.

{(B) Prepare the required installation kit (i.e., fasteners, anti-seize, sealant and
instructions).



Coo Prooseriy orotect and ouckage item for temprrary stowage 207 transport to

T Tre Snop Petty Officer in charge of production tracking and the SQCT snuil
agree Lo T4l oroduct release.

I Remove metal identification tag, discard and re-attach Ship-to-Shop Tug.

i3 Remove Part I of Ship-to-Shop Tag and notify Shop Supervisor that item 13
2wy 130 213RUD.

"Z. whnen Ship's Force picks up item, complete and attach Parts 1 and 5 of
Ship-ta-Shop Tag to Production Control Record.

21
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SECTION VI

FEEDBACK

7.1 FEEDBACK INDICATIONS
in addition to the daily supervision of production aid quality control, the
following "feedbuck” indications will be used to monitor and mantairimprove the
gusli.ty and productivity of the CC Shop:
A1 Verbal and written reports from customer ships and shops.
‘B, Weekly analysis of the CC Shop's:
o) Production input to output
2 Labor and materials consumed
0 PM/CM activity

o} QC activity and results

2 Product degradation/failure reports

22
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A I

SHIP YO SHOP TAG
me—or__ (GENERAL USE)

TURFGEN QA FORM 909C 4A (1/79)
S N 2:16 LF 890 9620 (PART 1)
SHiF
i~ i 1
E1C APL SER NO

J0B BRIEF. EQU P NOMENCLATURE

JEAD wC OATE RECD OELIVERED BY

ATTACH PART 1 AND PART J TO COMPMLETED WORK REQUEST
AFTER PICK UP BY SHIP

READY FOR PICK UP TAG (PART 2)

SHIP

JCN

EiC AP, SER NO

JOB BRIEF 'EQUIP NOMENCLATURE

LEAD w. C REP DATE

. ~ = . [ S e e = =
CUSTOMER MATERIAL RECEIPT (PART 3)
SrmiP
JCN

JOB BRIEF/EQUIP NOMENCLATURE

RECD BY DATE
DELIVERED BY DATE

SHIPS ENGINEER SHALL RETAIN THIS TAG (PART 3) AS RECHIPY
FOR MATERIAL DELIVERED TO THE TENDER
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CORROSION CONTROL SHOP
POWDER COATING

PRODUCTION CONTROL RECORD

LSS
Ship Hull Numper
Job Controi Number JCN: Production Controi Numbper
{tem Descr:ption Locauon Deck F.ame C'de
TYPE COATING FINISH COLOR:
Eporxy Haze Gray Red
White Black
Other
SECTION ] PROCESSSEQUENCE | DATE | TIME SHOP QCISIGNATURE
1 Receipt, Degreass 7// 2
2 Masking //
3 Rough Abrasive Blast //%
4 Anchor-Tooth Abrasive Blast r
1.2 mils
5 Component Preheat Attach
1Smin. 30min. 60 min.
(circle one) Profile Tape
Here

Powder Spray, First Coat
Operator Name

Gel 5 min.

Powder Spray, Second Coat

Final Cure
Temp Durstion

10

Final Coating Thickness
on all sumilar items in Work
Order
8-12 mils

11.

Pl Al Pk 000
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Approved for public reiease: The views and conclusions contained in this report are those of the authors and
distribution is unlimited. should not be interpreted as representing the official policies. either expressed
or implied. of the Naval Ocean Systems Center or the U.S. Government.




